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(57)Abstract* 

PROBLEM TO BE SOLVED: To prevent a switching element from 
eteriorating in performance by preventing generation of a light leak 
current induced by a transistor element by light entering from a corner 
|part of a pixel, and to prevent a change in performance of the switching 
^element. 

SOLUTION: The corner part of the pixel is covered with a 




^^light-shielding metallic film between the transistor element and a 
"^liquid crystal layer to cut off the light to enter the transistor element 
Jyfpart from the corner part of the pixel. A data line or/and a capacity line 
Ware made wide at the corner part and then used as the light-shielding 
|ft^^^^^^||^ ; metallic film between the transistor element and liquid crystal layer. 

Moreover, a new light shield film can be provided between the 
transistor element and liquid crystal layer to cover the corner part of 
the pixel. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] Two or more scanning line and two or more data lines which were formed in the shape of a 
matrix on the substrate, It is the component substrate for electro-optic devices which has the transistor 
connected to said scanning line and data line, and the pixel electrode connected to said transistor. The 
component substrate for electro-optic devices which makes broad width of face in which the 
light-shielding film by which the laminating was carried out between said transistors and pixel electrodes 
carried out flat-surface projection near [ transistor ] this, and is characterized by constituting so that the 
corner of a pixel electrode may be covered. 

[Claim 2] The component substrate for electro-optic devices according to claim 1 with which the 
light-shielding film constituted so that the corner of said pixel electrode might be covered is characterized 
by being a capacity line. 

[Claim 3] The component substrate for electro-optic devices according to claim 2 characterized by 
overlapping said capacity line on the scanning line, and arranging it in the planar structure of this 
component substrate. 

[Claim 4] The component substrate for electro-optic devices according to claim 2 with which said capacity 
line is characterized by being arranged at the scanning line and parallel in the planar structure of this 
component substrate. 

[Claim 5] The component substrate for electro-optic devices according to claim 1 with which the 
light-shielding film constituted so that the corner of said pixel electrode might be covered is characterized 
by being signal wiring. 

[Claim 6] The component substrate for electro-optic devices according to claim 1 with which the 
light-shielding film constituted so that the corner of said pixel electrode might be covered is characterized 
by being the both sides of a capacity line and signal wiring. 

[Claim 7] The component substrate for electro-optic devices according to claim 1 with which the 
light-shielding film constituted so that the corner of said pixel electrode might be covered is characterized 
by being prepared between a pixel electrode and signal wiring in the cross-section structure of this 
component substrate. 

[Claim 8] The component substrate for electro -optic devices given in either of claim 1 to claims 7 
characterized by being constituted and the hght-shielding film constituted so that the corner of said pixel 
electrode might be covered becoming so that the four corners of each pixel may be interrupted aslant. 
[Claim 9] The electro-optic device characterized by providing the component substrate for electro-optic 
devices of a publication in either of claim 1 to claims 8. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention raises the protection-fronrlight engine performance of the corner 
of a pixel electrode especially about the electro-optic device which used the component substrate for 
electro-optic devices, and it. 
[0002] 

[Description of the Prior Art] The electro-optic device which has the transistor connected at two or more 
data lines, and two or more scanning lines by which it was formed in the shape of a matrix on the 
insulating substrate and said scanning line and the data line, and the pixel electrode connected to said 
transistor has a high switch property, although structure is complicated, and since high definition can be 
stabilized and realized, it is widely used as a liquid crystal display. TFT (Thin Film Transistor) which 
formed the silicon thin film on the insulating substrate, and formed the transistor on the silicon thin film 
as a transistor used for a liquid crystal display is used. In the electro-optic device of an active matrix 
using TFT, the light from a substrate front face carries out incidence to the channel field and drain field of 
TFT, and there is a problem to which the property of TFT for pixel switching as a transistor component is 
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changed according to generating of optical leakage current. In order to prevent the incidence of the light 
to TFT, TFT is prepared in the surroundings of the opening field of each picture element part arranged in 
the shape of a matrix, and a means to form a grid-like light-shielding film in the surroundings of this 
opening field in one is known. 

[0003] For example, in projection mold displays, such as a projector which used liquid crystal equipment, 
since light is usually irradiated from the front face of a light transmission nature substrate, this carries 
out incidence to the channel field of the transistor formed on the substrate, and produces optical leakage 
current. In order to prevent this optical leakage current, it is common to consider as the structure of 
preparing a protection-from-light layer in right above [ of an opposite substrate / transistor ]. 
[0004] Moreover, in the electro-optic device of an active matrix, in order to prevent the flicker and 
printing in the display screen, it is necessary to prepare the storage capacitance corresponding to the 
capacity which a pixel electrode constitutes. For this reason, it is necessary to arrange rationally the 
scanning line, the data line, a capacity line, TFT, or storage capacitance, and to form the light -shielding 
film for preventing the incidence of the light to TFT on it in the surroundings of an opening field. An 
example of such a TFT array substrate is given and explained to drawing 16 and drawing 17 . 
[0005] The top view of two or more pixel groups which the TFT array substrate with which, as for drawing 
16 , the data line, the scanning line, the pixel electrode, the light-shielding film, etc. were formed adjoins 
expanding and showing ** in part, and drawing 17 are the sectional views in alignment with line P-P 1 of 
drawing 16 . In addition, in drawing 16 and 17, in order to make each class and each part material into 
the magnitude of extent which can be recognized on a drawing, the scales for each class or every each part 
material differ. 

[0006] Drawing 16 shows the planar structure in the picture element part (image display field) of a TFT 
array substrate. In the picture element part on the TFT array substrate of a liquid crystal display, two or 
more transparent pixel electrode 9a (the profile is shown by dotted-line section 9a0 is prepared in the 
shape of a matrix, and data-line 6a, scanning-line 3a, and capacity line 3b are respectively prepared along 
the boundary of pixel electrode 9a in every direction. Data -line 6a is electrically connected to the 
below-mentioned source field among semi-conductor layer la of a single-crystal-silicon layer through the 
contact hole 5, and pixel electrode 9a is electrically connected to the below-mentioned drain field among 
semi-conductor layer la through the contact hole 8. Moreover, scanning-line 3a is arranged so that a 
channel field (field of the slash after ******) may be countered among semi-conductor layer la, and 
scanning-line 3a functions as a gate electrode. 

[0007] The main track section in which capacity line 3b is mostly extended in the shape of a straight line 
along with scanning-line 3a (namely, the 1st field which saw superficially and was formed along with 
scanning-line 3a), It has the lobe (namely, the 2nd field which saw superficially and was installed along 
with data-line 6a) projected to the preceding paragraph side (inside of drawing, facing up) along with 
data-line 6a from the part which intersects data-line 6a. 

[0008] And two or more 1st light -shielding film 11a is prepared in the field shown with the slash of a 
drawing Nakamigi riser. 1st light-shielding film 11a looks at TFT which includes the channel field of 
semi-conductor layer la in a picture element part from a TFT array substrate side, respectively, and is 
more specifically prepared in the wrap location. Furthermore, it has the lobe projected to the stage side 
(namely, drawing Nakashita sense) which adjoins the main track section which counters the main track 
section of capacity line 3b, and is extended in the shape of a straight line along with scanning-line 3a 
along with data-line 6a from the part which intersects data-line 6a. The tip of the downward lobe in each 
stage (pixel line) of 1st light-shielding film 11a is piled up in the bottom of data-line 6a with the tip of the 
upward lobe of capacity line 3b in the next step. The contact hole 13 which connects electrically 1st 
light-shielding film 11a and capacity line 3b mutually is established in this overlapping part. That is, 
with this operation gestalt, 1st light-shielding film 11a is electrically connected to capacity line 3b of the 
preceding paragraph or the latter part by the contact hole 13. If is the 1st storage capacitance electrode. 
[0009] As shown in drawing 16 , with the structure of this TFT array substrate, storage capacitance 70 is 
arranged into the part which arranges a capacity line in parallel with the part by which surrounding 
scanning-line 3a of the opening field of each pixel electrode 9a has been arranged and by which the 
scanning line has been arranged. Moreover, it superimposes also on the part by which data -line 6a has 
been arranged, capacity line 3b is arranged, and storage capacitance 70 is formed. And 1st light-shielding 
film 11a is prepared so that it may lap with TFT on a flat surface. 

[0010] Drawing 17 shows the cross-section structure of liquid crystal equipment. Liquid crystal 
equipment is equipped with the TFT array substrate 10 which constitutes an example of a light 
transmission nature substrate, and the transparent opposite substrate 20 by which opposite arrangement 
is carried out at this. 
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[0011] TFT30 for pixel switching is formed in the TFT array substrate 10. Data-line 6a is connected to Id 
of high concentration source fields of semi-conductor layer la which constitutes TFT30, and pixel 
electrode 9a is connected to high concentration drain field le. The orientation film 16 is formed in the 
pixel electrode 9a bottom. 

[0012] In order to prevent the incidence of the light to TFT, 1st light-shielding film 11a is prepared in the 
location corresponding to TFT30 for each pixel switching on the TFT array substrate 10. It is constituted 
so that it may prevent that the light from which the light which carried out incidence has reflected and 
returned on the base of the TFT array substrate 10 from the pixel electrode by this carries out incidence 
to channel field la* of TFT30, or the LDD fields lb and 1c. 

[0013] On the other hand, it crosses to the opposite substrate 20 all over the, the counterelectrode 
(common electrode) 21 is formed, and the orientation film 22 is formed in the bottom. 

[0014] Furthermore, the 2nd light-shielding film 23 is formed in fields other than the opening field of each 
picture element part at the opposite substrate 20. Thus, the incident light from the pixel electrode side of 
the opposite substrate 20 has prevented advancing into channel field la' of semi-conductor layer la of 
TFT30 for pixel switching, or the LDD (Lightly Doped Drain) fields lb and lc. 
[0015] 

[Problem(s) to be Solved by the Invention] However, each pixel electrode 9a is constituted by the square, 
scanning-line 3a which runs the perimeter of opening in all directions, data-line 3b, and capacity line 3b 
cross a right angle at the structure shown in above-mentioned drawing 16 and above-mentioned drawing 
17 , and opening of each pixel electrode 9a consists of them. TFT30 is formed in a part for the intersection 
of scanning-line 3a and data-line 3b corresponding to each pixel electrode 9a. For this reason, although 
the light which carries out incidence from a perpendicular direction to a TFT array substrate can be 
covered by the 2nd light- shielding film 23, the light which carries out incidence in the direction of slant 
from the direction of pixel electrode 9a to a TFT array substrate cannot be shaded. Since the 2nd 
light-shielding film 23 is arranged in the remarkable upper part of TFT30, penetration light from [ of a 
pixel ] slant cannot be covered effectively. With such liquid crystal equipment, light carries out incidence 
to the channel field and drain field of TFT for switching from opening of each pixel electrode 9a, leakage 
current occurs in TFT, the property of TFT as a component for pixel switching changes, and clear image 
display is not obtained. 

[0016] In the liquid crystal display especially used for a liquid crystal projector, optical leak of the 
transistor by the light which advances into the channel section has been made into a problem. 
Penetration of the light from the corner part of the pixel near a transistor has posed a problem especially. 
[0017] When a support substrate is light transmission nature also as general structure of preparing a 
protection-from-light layer in the upper part of a transistor, the light which carried out incidence from the 
front face reflects by the interface by the side of a substrate rear face, and may carry out incidence to the 
channel section as a return light. Although this return light is slight as a rate to the quantity of light 
irradiated from a front face, it may fully produce optical leakage current in the equipment using the very 
powerful light sources, such as a projector. That is, the return light from this substrate rear face affects 
the switching characteristic of a component, and changes the property of a device. Therefore, light on the 
front face of a substrate which carries out incidence from the pixel corner section especially must be 
lessened as much as possible. 

[0018] This invention was made in order to solve this technical problem, and it aims at offering the TFT 
array substrate which the light which carries out incidence from across to a TFT array substrate can also 
shade. Furthermore, it excels in the switching characteristic which used the TFT array substrate, and 
aims at offering the electro-optic device with which clear image display is obtained. 
[0019] 

[Means for Solving the Problem] In order to solve this technical problem, the component substrate for 
electro-optic devices of this invention Two or more scanning line and two or more data lines which were 
formed in the shape of a matrix on the substrate, It is the component substrate for electro -optic devices 
which has the transistor connected to said scanning line and data line, and the pixel electrode connected 
to said transistor. Width of face in which the light-shielding film by which the laminating was carried out 
between said transistors and pixel electrodes carried out flat-surface projection was made broad near 
[ transistor ] this, and it constituted so that the corner of a pixel electrode might be covered. 
[0020] If it is made the configuration of such this invention, although opening of a pixel electrode becomes 
a little narrow, the light which carries out incidence in the direction of slant toward TFT from pixel 
electrode opening of a TFT array substrate can be shaded, and the component substrate for electro-optic 
devices which does not degrade the property of TFT for pixel switching as a transistor component 
according to generating of optical leakage current can be realized. 



-3 - 



JP2002-90721A 



[0021] In the electro-optic device component substrate of this invention, a capacity line can be used as a 
light-shielding film constituted so that the corner of said pixel electrode might be covered. Moreover, the 
data line can also be used as a light-shielding film constituted so that the corner of said pixel electrode 
might be covered. 

[0022] Since these wiring of each is arranged in the shape of a grid around the pixel electrode, it becomes 
possible [ shading effectively the light which carries out incidence to the TFT section prepared in the 
corner of each pixel ] from opening of a pixel electrode by constituting line breadth widely near [ for the 
grid intersection ] using these light- shielding films. It is only changing the patterning configuration at the 
time of forming a capacity line and the data line, and the manufacture approach of the line constituted 
broadly has the advantage which can be formed even if it does not establish a special process. 
[0023] Moreover, in the electro-optic device component substrate of this invention, in the planar structure 
of this component substrate, said capacity line is overlapped on the scanning line, and may be arranged, 
or said capacity line may be arranged in the planar structure of this component substrate at the scanning 
line and parallel. 

[0024] When the former capacity line is overlapped on the scanning line and arranged, the width of face of 
a capacity line can be taken to the limit of spacing between each pixel, and it becomes possible to take 
large storage capacitance. Moreover, when the latter capacity line is arranged at the scanning line and 
parallel, it is advantageous at the point which can form a capacity line and the scanning line at the same 
process with spacing between each pixel although the width of face of a capacity line is restricted. 
[0025] Moreover, in the electro-optic device component substrate of this invention, the light-shielding film 
constituted so that the corner of said pixel electrode might be covered may be prepared in the location 
between a pixel electrode and the data line in the cross-section structure of this component substrate. 
[0026] Although a production process increases one process, the more effective protection from light of it 
is attained by preparing the light- shielding film of a configuration required for a required location, 
without being caught by the capacity line or the data line. Furthermore, in the electro-optic device 
component substrate of this invention, it is desirable that the light-shielding film constituted so that the 
corner of said pixel electrode might be covered considers as the light-shielding film constituted so that the 
four corners of each pixel electrode might be interrupted aslant. Usually, since it forms in the corner of 
each pixel electrode, TFT can cover the oblique-incidence light from all directions, if the four corners of a 
pixel electrode are shaded. Of course, a light-shielding film may be prepared only in the required 
direction of electric shielding instead of four corners. Moreover, although especially a limit does not have 
the configuration of the light-shielding film which covers each pixel electrode, it has the effectiveness of 
electric shielding also to the oblique -incidence light from which direction, without narrowing opening of a 
pixel electrode, if it shades so that the four corners of each pixel electrode may be interrupted aslant. 
Furthermore, the electro-optic device of this invention is an electro-optic device possessing the component 
substrate of the structure which covers the corner of the pixel electrode of a publication using a 
light-shielding film to either of claim 1 to claims 8. 

[0027] Since the electro-optic device of this invention has covered the light which carries out incidence 
aslant toward the TFT section from a pixel electrode corner, it can prevent that leakage current occurs in 
TFT, and the property of TFT as a component for pixel switching does not change. Therefore, it becomes 
possible to obtain a clearer display image. 
[0028] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on a 
drawing. In addition, also in each drawing of the gestalt of operation, in order to make each class and 
each part material into the magnitude of extent which can be recognized on a drawing, the scale for each 
class or every each part material is not the same, and is changed. 

[0029] (1st operation gestalt) Drawing 1 and drawing 2 are drawings showing the structure of the 
component substrate for electro-optic devices of the 1st operation gestalt of this invention, and the 
sectional view where drawing 2 met line A- A 1 of drawing 1 in the top view which drawing 1 expanded two 
or more pixel groups in which the data line, the scanning line, the pixel electrode, the light-shielding film, 
etc. were formed, and which the component substrate for electro-optic devices of the 1st operation gestalt 
of this invention adjoins, and was shown is shown. The capacity line 300 which runs to right and left by 
space is broadly formed near TFT30, and a role of the protection-from-light layer to the incidence of the 
light from the corner of pixel electrode 9a is made to play with this operation gestalt, as shown in drawing 
1 . 

[0030] First, based on drawing 1 , the planar structure in the picture element part (image display field) of 

the component substrate for electro-optic devices of this invention is explained to a detail. 

[0031] As shown in drawing 1 , two or more transparent pixel electrode 9a (the profile is shown by 
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broken-line section 9a0 is prepared in the shape of a matrix in the picture element part on a TFT array 
substrate, and, as for the component substrate 100 for electro-optic devices of the 1st operation gestalt of 
this invention, data -line 6a and scanning-line 3a are respectively prepared along the boundary of pixel 
electrode 9a in every direction. TFT30 for the pixel switching for carrying out switching control of the 
pixel electrode 9a is formed in the corner of each pixel electrode 9a in alignment with data -line 6a. 
[0032] Data-line 6a is electrically connected to the below-mentioned source electrode 303 through the 
contact hole 81, and pixel electrode 9a is electrically connected to the below-mentioned drain electrode 
302 through the contact hole 84 established in the side in alignment with scanning-line 3a. Moreover, 
scanning-line 3a is arranged so that channel field la' (field of the slash of left going up in drawing 1 ) may 
be countered among semi-conductor layer la, and scanning-line 3a functions also as a gate electrode. 
Contact holes 81 and 82 are established in the end side of TFT30. The contact hole 81 has connected 
electrically data-line 6a and the source electrode 303 (the chain line in drawing has shown) as a junction 
electrode, and the contact hole 82 has connected electrically Id of high concentration source fields of 
semi-conductor layer la with the source electrode 303. The contact hole 83 is established in the other end 
side of TFT30, and, as for a contact hole 83, the drain electrode 302 as a junction electrode and high 
concentration drain field le of semi-conductor layer la are connected electrically. 

[0033] The capacity line 300 is superimposed on scanning-line 3a, and is formed in the space longitudinal 
direction along the boundary of pixel electrode 9a. The capacity line 300 has the main track section 
(namely, the 1st field which saw superficially and was formed in scanning-line 3a by lapping) mostly 
extended in the shape of a straight line along with scanning-line 3a, and the overhang section (namely, 
the 2nd field which looked at superficially and was jutted out in the direction which data-line 6a runs) 
jutted out of the part which intersects data -line 6a in the vertical direction by space along with data-line 
6a. And in the about 30-TFT above-mentioned overhang part, the capacity line 300 is aslant formed 
broadly so that the corner of pixel electrode 9a may be covered. In the broad parts 300a and 300b of the 
capacity line 300 of drawing 1 , the direction of broad partial 300a prepared in the corner of the space 
bottom of pixel electrode 9a is formed a little more greatly than broad partial 300b prepared in the corner 
of the space top of pixel electrode 9a. By considering as such structure, the broad parts 300a and 300b of 
the capacity line 300 are seen in each picture element part from the liquid crystal layer 50 side (space 
perpendicular direction) of the TFT array substrate 10, respectively, and TFT30 containing channel field 
la' of semi-conductor layer la is formed in the wrap location. 

[0034] Furthermore, the capacity line 300 forms storage capacitance 70-1 in the main track section which 
is overlapped on scanning-line 3a and is mostly extended in the shape of a straight line with the drain 
electrode 302 (shown by the chain line in drawing) of the shape of L character by which opposite 
arrangement was carried out by superimposing through the insulator layer. 

[0035] The drain electrode 302 forms the lobe (namely, field which saw superficially and was installed in 
data-line 6a by lapping) projected upward by space along with data -line 6a from the part which intersects 
data-line 6a. Furthermore, in a part for the lobe jutted out upward, the drain electrode 302 is 
superimposed on the capacity line 300, is arranged through an insulator layer, by the space of data-line 
6a, and forms storage capacitance 70-2. 

[0036] The storage capacitance of pixel electrode 9a is increased these results, using effectively the tooth 
space which separated from the opening field which are fields (namely, field in which the capacity line 300 
was formed) which the disclination of liquid crystal generates, such as a field near the data -line 6a, and a 
field near the scanning-line 3a. Thus, with the gestalt of this operation, with storage capacitance 70-1 and 
storage capacitance 70-2, capacity was secured and stabilization of the display screen is achieved. 
[0037] Next, based on drawing 2 , the cross-section structure in the picture element part of the component 
substrate 100 for electro-optic devices is explained. First, if the outline of cross-section structure is 
explained, it has the TFT array substrate 10 which consists of a glass substrate or a quartz substrate, and, 
as for the component substrate 100 for electro-optic devices, TFT30 for the pixel switching for carrying 
out switching control of pixel electrode 9a and the pixel electrode 9a of light transmission nature is 
formed in the TFT array substrate 10. The orientation film 16 with which predetermined orientation 
processing of rubbing processing etc. was performed is formed in the pixel electrode 9a bottom. Pixel 
electrode 9a consists of transparent conductive film, such as for example, ITO film. Moreover, the 
orientation film 16 consists of organic resin film, such as for example, polyimide film. 
[0038] Thus, it arranges so that pixel electrode 9a of the component substrate 100 for electro-optic devices 
and the counterelectrode (illustration abbreviation) which were constituted may meet, and between the 
TFT array substrate 10 and an opposite substrate, liquid crystal is enclosed with the space surrounded by 
the sealant (illustration is omitted), and the liquid crystal layer 50 is formed. The liquid crystal layer 50 
takes a predetermined orientation condition with the orientation film 16 and the orientation film of a 
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counterelectrode in the condition that the electric field from pixel electrode 9a are not impressed. The 
liquid crystal layer 50 consists of liquid crystal which mixed the pneumatic liquid crystal of a kind or 
some kinds. It is the adhesives which consist of a photo-setting resin or thermosetting resin in order that 
a sealant may stick two substrates around those, and spacers, such as glass fiber for making distance 
between both substrates into a predetermined value or a glass bead, are mixed. 

[0039] As shown in the TFT array substrate 10 at drawing 2 , TFT30 for the pixel switching for carrying 
out switching control of each pixel electrode 9a is formed in the location corresponding to each pixel 
electrode 9a. 

[0040] If it furthermore explains to a detail, the insulator layer (insulator layer) 12 is formed between the 
TFT array substrate 10 and semi-conductor layer la. An insulator layer 12 is for being formed all over the 
TFT array substrate 10, eliminating the effect of the impurity from the TFT array substrate 10, and 
forming TFT30 as a semiconductor device. 

[0041] An insulator layer 12 consists of high insulation glass, such as NSG (non doped silicate glass), PSG 
(phosphorus silicate glass), BSG (boron silicate glass), and BPSG (boron phosphorus silicate glass), or an 
oxidation silicone film, a silicon nitride film, etc. 

[0042] TFT30 for pixel switching has LDD (Lightly Doped Drain) structure. Channel field la' of 
semi-conductor layer la in which a channel is formed of the electric field from scanning-line 3a and this 
scanning-line 3a, Gate dielectric film 2, data-line 6a which insulate scanning-line 3a and semi-conductor 
layer la, Id list of high concentration source fields of low concentration source field (source side LDD 
field) lb of semi-conductor layer la and low concentration drain field (drain side LDD field) lc, and 
semi-conductor layer la is equipped with high concentration drain field le. The drain fields lc and le are 
formed in source field lb and Id list to semi-conductor layer la according to whether the channel of either 
n mold or p mold is formed by doping the dopant the object for n molds of predetermined concentration, or 
for p molds. TFT of an n-type channel has the advantage that a working speed is quick, and it is used as 
TFT30 for pixel switching which is the switching element of a pixel in many cases. 

[0043] Although TFT30 for pixel switching has LDD structure as mentioned above preferably, it may be 
TFT of the self aryne mold which may have the offset structure which does not drive impurity ion into low 
concentration source field lb and low concentration drain field lc, drives in impurity ion by high 
concentration by using gate electrode 3a as a mask, and forms the high concentration source and a drain 
field in self align. 

[0044] The interlayer insulation film 311 is formed on scanning-line 3a, gate dielectric film 2, and an 
insulator layer 12. On the interlayer insulation film 311, the drain electrode 302 and the source electrode 
303 are formed. The contact hole 83 which leads to the contact hole 82 and high concentration drain field 
le which lead to Id of high concentration source fields is respectively formed in the interlayer insulation 
film 311. The source electrode 303 is electrically connected to Id of high concentration source fields 
through this contact hole 82. Moreover, the drain electrode 302 is electrically connected to high 
concentration drain field le of semi-conductor layer la through the contact hole 83. 

[0045] The insulator layer 301 is formed on the drain electrode 302 and the source electrode 303, and the 
capacity line 300 is arranged on both sides of this insulator layer in the drain electrode 302 and the 
location which counters. Since the capacity line 300 serves as the light-shielding film and it is arranged 
above TFT30, the light which advances from the space upper part is interrupted effectively, and it can 
avoid hitting TFT30. 

[0046] With this operation gestalt, a laminating is carried out and the capacity line 300 and the drain 
electrode 302 are arranged so that it may superimpose through an insulator layer 301, and they form 
storage capacitance 70-1. 

[0047] The capacity line 300 consists of a refractory metal of protection -from -light nature, such as a metal 
simple substance which contains at least one of Ti, Cr, W, Ta, Mo, and Pd preferably, an alloy, and metal 
silicide, a metal membrane of protection-from-light nature, such as aluminum, etc. 

[0048] If constituted from a refractory metal ingredient, the capacity line 300 is destroyed by high 
temperature processing in the formation process of component substrates, such as formation of data-line 
6a performed after the formation process of the capacity line 300 on the TFT array substrate 10, or it can 
avoid fusing by it. since the capacity line 300 which served as the light-shielding film to the TFT array 
substrate 10 is formed in the upper part of TFT30 in this operation gestalt -- channel field la' of TFT30 
for pixel switching in the light from the liquid crystal layer 50 side of the TFT array substrate 10 The 
situation which carries out incidence to the LDD fields lb and lc can be prevented. Since the capacity line 
300 constitutes the broad parts 300a and 300b [ near the TFT ] so that the corner of pixel electrode 9a 
may be covered as shown in drawing 1 , the light which advances in the direction of slant toward TFT30 
from the corner of pixel electrode 9a can be covered. Therefore, the property of TFT30 as a transistor 
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component does not change with generating of optical leakage current. 

[0049] The interlayer insulation film 312 is arranged on the capacity line 300 and the insulator layer 301, 
and the previous contact holes 81 and 84 are formed in the interlayer insulation film 312. Data-line 6a is 
formed on the interlayer insulation film 312. Data-line 6a consists of thin films of protection-from -light 
nature, such as alloy film, such as metal membrane metallurgy group silicide, such as aluminum. The 
insulator layer 7 is formed on data-line 6a, and pixel electrode 9a or the orientation film 16 is formed on 
the insulator layer 7. 

[0050] Data-line 6a is electrically connected with the source electrode 82 through a contact hole 81. 
Moreover, pixel electrode 9a is electrically connected with the drain electrode 302 through a contact hole 

84. 

[0051] Thus, minute spacing is maintained and let the component substrate 100 for electro-optic devices 
and opposite substrate which were constituted be a panel for liquid crystal displays on both sides of a 
liquid crystal layer in lamination and space. 

[0052] (2nd operation gestalt) Drawing 3 and drawing 4 are drawings showing the structure of the 
component substrate for electro-optic devices of the 2nd operation gestalt of this invention, and the 
sectional view where drawing 4 met line B-B' of drawing 3 in the top view which drawing 3 expanded two 
or more pixel groups in which the data line, the scanning line, the pixel electrode, the light-shielding film, 
etc. were formed, and which the component substrate for electro-optic devices adjoins, and was shown is 
shown. The point that the operation gestalt of **** 2 differs from an operation gestalt in the 1st of the 
point is changed to forming the capacity line 300 broadly, as shown in drawing 3 , data -line 6a which runs 
up and down by space is broadly formed near TFT30, and a role of the protection-from-light layer to the 
incidence of the light from the corner of pixel electrode 9a is made to play. 

[0053] First, based on drawing 3 , the planar structure in the picture element part (image display field) of 
the component substrate for electro-optic devices of this invention is explained to a detail. In addition, the 
same sign is attached and shown in the configuration member which has the same function as drawing 1 
and drawing 2 in drawing 3 and drawing 4 . 

[0054] As shown in drawing 3 , two or more transparent pixel electrode 9a (the profile is shown by 
broken-line section 9a f ) is prepared in the shape of a matrix in the picture element part on a TFT array 
substrate, and, as for the component substrate 100 for electro-optic devices, data-line 6a and 
scanning-line 3a are prepared respectively along the boundary of pixel electrode 9a in every direction. 
TFT30 for the pixel switching for carrying out switching control of the pixel electrode 9a is formed in the 
corner of each pixel electrode 9a in alignment with data-line 6a. 

[0055] Data-line 6a is electrically connected to the below -mentioned source electrode 303 through the 
contact hole 81. Scanning-line 3a is arranged so that channel field la' (field of the slash of left going up in 
drawing 1 ) may be countered among semi-conductor layer la, and scanning-line 3a functions also as a 
gate electrode. Although data-line 6a is extended in the shape of a straight line, it has broad partial 6a 1 
jutted out in the direction of scanning-line 3a (namely, seeing superficially longitudinal direction of space) 
in the part which intersects scanning-Une 3a. And in broad partial 6a' above-mentioned [ about 30-TFT ], 
data-line 6a is aslant formed broadly so that the corner of pixel electrode 9a may be covered. By 
considering as such structure, broad partial 6a' of data-line 6a The light which advances from the corner 
of each pixel aslant to TFT30 direction while interrupting the light which advances in each picture 
element part from the liquid crystal layer 50 side (space perpendicular direction) of the TFT array 
substrate 10, respectively is also interrupted. It enabled it to cover effectively the light which carries out 
incidence to TFT30 containing channel field la' of semi-conductor layer la. 

[0056] The contact hole 84 is established in the side in alignment with scanning-line 3of pixel electrode 9a 
a, and the pixel electrode 9 and the drain electrode 302 are connected electrically. Contact holes 81 and 82 
are established in the end side of TFT30. The contact hole 81 has connected electrically data-line 6a and 
the source electrode 303 (the chain line in drawing has shown) as a junction electrode, and the contact 
hole 82 has connected electrically Id of high concentration source fields of semi-conductor layer la with 
the source electrode 303. The contact hole 83 is established in the other end side of TFT30, and, as for a 
contact hole 83, the drain electrode 302 as a junction electrode and high concentration drain field le of 
semi-conductor layer la are connected electrically. 

[0057] The capacity line 300 is superimposed on scanning-line 3a, and is formed in the space longitudinal 
direction along the boundary of pixel electrode 9a. Furthermore, the capacity line 300 superimposes 
data-line 6a, and is mostly formed in the shape of a straight line. 

[0058] Furthermore, the capacity line 300 forms storage capacitance 70-1 in the part which is overlapped 
on scanning-line 3a and is mostly extended in the shape of a straight line with the drain electrode 302 
(shown by the chain line in drawing) of the shape of L character by which opposite arrangement was 
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carried out by superimposing through the insulator layer. Moreover, in the part which is overlapped on 
data-line 6a and is mostly extended in the shape of a straight line, storage capacitance 70-2 is formed 
with the drain electrode 302 (shown by the chain line in drawing) by which opposite arrangement was 
carried out by superimposing through the insulator layer. 

[0059] The storage capacitance of pixel electrode 9a is increased these results, using effectively the tooth 
space which separated from the opening field which is a field (namely, field in which the capacity line 300 
was formed) which the disclination of liquid crystal of the field near the data-line 6a and the field near the 
scanning-line 3a generates. Thus, with the gestalt of this operation, with storage capacitance 70-1 and 
storage capacitance 70-2, capacity was secured and stabilization of the display screen is achieved. 
[0060] Next, since line B-B' which is as being shown in drawing 4 and passes along a contact hole 81, 
82TFT30, and a contact hole 84 in drawing 3 meets and the cross-section structure in the picture element 
part of the component substrate 100 for electro-optic devices in a **** 2 operation gestalt is cut, it turns 
into the completely same structure as the case of the gestalt of the 1st operation shown in drawing 2 . 
Therefore, explanation is omitted here. As mentioned above, with the gestalt of this operation, since 
data-line 6a was broadly constituted on the flat surface near the TFT, and it constituted broadly aslant so 
that the corner of a pixel might moreover be covered, the light which advances in the direction of slant 
toward TFT from opening of a pixel field, especially the corner of a pixel can be covered effectively. 
Consequently, since the switching characteristic of TFT does not change without optical leakage current 
occurring in TFT, the stable clear display screen is obtained. 

[0061] (3rd operation gestalt) Next, the 3rd operation gestalt of this invention is shown in drawing 9 from 
drawing 5 . In addition, the same sign was attached about the configuration member which has the same 
function also in drawing 9 from drawing 5 . 

[0062] Drawing 5 to drawing 9 is drawing showing the structure of the component substrate for 
electro-optic devices of the 3rd operation gestalt of this invention, and drawing 5 is the top view in which 
TFT30 was prepared in one corner of pixel electrode 9a, and the data line and the scanning line were 
formed along the boundary of each pixel electrode 9a and in which having expanded and shown some 
component substrates for electro-optic devices of this invention. Drawing 6 shows the sectional view in 
alignment with line OC of drawing 5 , drawing 7 shows the sectional view in alignment with line X-X' of 
drawing 5 , drawing 8 shows the sectional view in alignment with line Y-Y of drawing 5 , and drawing 9 
shows the sectional view in alignment with line Z-Z' of drawing 5 . the operation gestalt of**** 3 - the 1st 
[ of the point ], and 2nd operation gestalten - things - the point has prevented dividing capacity wiring 
into two pieces, and arranging the capacity electrode of fixed potential between the data line and the 
capacity electrode of pixel potential along the data line, and the capacity electrode of the data line and 
pixel potential influencing each other by capacity coupling, and carrying out a bad influence to a display. 
Moreover, along the scanning line, it has prevented arranging the capacity electrode of fixed potential 
between the capacity electrode of pixel potential, and the scanning line, and the capacity electrode and 
the scanning line of pixel potential influencing each other by capacity coupling. 

[0063] And it is the point which constituted each capacity wiring broadly near the TFT. And it is the point 
of having established the contact hole for pixel electrodes in the part of the capacity line broadly extended 
near the TFT of the corner of a pixel electrode. 

[0064] First, based on drawing 5 , the planar structure in the picture element part (image display field) of 
the component substrate 100 for electro-optic devices of this invention is explained to a detail. 
[0065] As shown in drawing 5 , two or more transparent pixel electrode 9a (the profile is shown by 
broken-line section 9a') is prepared in the shape of a matrix in the picture element part on a TFT array 
substrate, and, as for the component substrate 100 for electro-optic devices of the 3rd operation gestalt of 
this invention, data-line 6a and scanning-line 3a are respectively prepared along the boundary of pixel 
electrode 9a in every direction. TFT30 for the pixel switching for carrying out switching control of the 
pixel electrode 9a is formed in the corner of each pixel electrode 9a in alignment with data-line 6a. The 
contact hole ACNT is established in the end side of TFT30, and the contact hole BCNT is established in 
the other end side. Data-line 6a is electrically connected to Id of high concentration source fields of the 
below-mentioned semi-conductor layer la through the contact hole ACNT, and the below-mentioned 
capacity electrode 403a (a thin continuous line shows among drawing) is electrically connected to high 
concentration drain field le of semi-conductor layer la through the contact hole BCNT. Furthermore, the 
contact hole SCNT is formed in the direction of data -line 6a, it connects electrically and below-mentioned 
capacity electrode 404a and light-shielding film 11a (a drawing destructive line shows) are maintained at 
same electric potential. Light-shielding film 11a is superimposed and prepared in data-line 6a and 
scanning-line 3a along the boundary of each pixel on a TFT array substrate. Data-line 6a is extended in 
the shape of a straight line in the space vertical direction along with one side of pixel electrode 9a. 



-8- 



JP2002-90721A 



[0066] Capacity electrode 403a used as one pixel potential is superimposed and prepared in data -line 6a, 
and forms broad partial 403a* jutted out over the corner of one pixel electrode of one direction of 
scanning-line 3a (namely, seeing superficially right of space) in the part which intersects scanning-line 3a. 
[0067] Moreover, capacity electrode 404a used as one fixed potential is also superimposed and prepared in 
data-line 6a, and forms broad partial 404a* jutted out over the corner of two pixel electrodes of one 
direction of scanning-line 3a (namely, seeing superficially left of space) in the part which intersects 
scanning-line 3a. Furthermore, capacity electrode 404a used as one fixed potential has broad partial 
404a" jutted out over one pixel electrode of other directions of scanning-line 3a (namely, seeing 
superficially right of space) in the part which intersects scanning-line 3a. The contact hole CCNT is 
established in this broad partial 404a' ! , it has connected electrically and capacity electrode 404a which 
becomes fixed potential through a contact hole CCNT, and the below -mentioned 403b are maintained at 
same electric potential. Moreover, capacity electrode 403b used as another fixed potential is superimposed 
and prepared in scanning-line 3a, and the end of capacity electrode 403b is connected to capacity line 
404a through the previous contact hole CCNT. Furthermore, capacity electrode 404b used as another 
pixel potential is also superimposed on scanning-line 3a, and is countered and prepared in capacity 
electrode 403b, and capacity electrode 404b used as pixel potential is jutted out in the direction of a pixel 
electrode in the corner of the pixel electrode of a piece, and forms overhang section 404b'. This overhang 
section 404b' is overlapped on broad partial 403a f of capacity electrode 403a used as previous pixel 
potential, and, as for one here, a contact hole DCNT and the below-mentioned ICNT are formed. A contact 
hole DCNT connects electrically capacity line 404b and capacity electrode 403a used as pixel potential, 
and is maintaining them at same electric potential. Thus, capacity electrode 403a which becomes pixel 
potential with the gestalt of this operation, capacity electrode 403b which becomes fixed potential at the 
capacity electrode 404a list used as fixed potential, It forms so that the corner of a pixel electrode may be 
covered aslant broadly [ b / each of / used as pixel potential / capacity electrode 404] near the TFT, and it 
enables it to cover the penetration light from a pixel electrode, especially the light which advances in the 
method TFT direction of a corner of a pixel electrode aslant. 

[0068] Moreover, although ICNT can be arranged near the center of the side which meets the scanning 
line instead of a corner, since contact holes DCNT and ICNT have been arranged to overhang section 
404b' of the capacity electrode of the pixel potential of the corner of pixel electrode 9a, as compared with 
the 1st previous embodiment and 2nd previous embodiment, spacing of the space vertical direction where 
each pixel electrode adjoins can be narrowed. Moreover, by having formed the contact hole in one place, 
the field which the disclination by turbulence of the liquid crystal by the irregularity of a contact hole 
generates can be made small, and opening can be enlarged. 

[0069] Next, based on drawing, the cross-section structure in the picture element part of the component 
substrate 100 for electro-optic devices is explained. Drawing 6 is drawing showing cross-section structure 
including the contact holes ACNT, BCNT, and SCNT in alignment with line CC of drawing 5 . It has the 
TFT array substrate 10 which consists of a glass substrate or a quartz substrate, and, as for the 
component substrate 100 for electro-optic devices, TFT30 for the pixel switching for carrying out 
switching control of light- shielding film 11a, the pixel electrode 9a orientation film 16, and the pixel 
electrode 9a of light transmission nature is formed in the TFT array substrate 10. Pixel electrode 9a 
consists of transparent conductive film, such as for example, ITO film. 

[0070] Thus, liquid crystal is enclosure **** to the space which has arranged so that pixel electrode 9a of 
the component substrate 100 for electro-optic devices and the counterelectrode (illustration abbreviation) 
which were constituted may meet, and was surrounded by the sealant (illustration is omitted) between 
the TFT array substrate 10 and the opposite substrate. Liquid crystal takes a predetermined orientation 
condition with the orientation film 16 and the orientation film of a counterelectrode in the condition that 
the electric field from pixel electrode 9a are not impressed. Liquid crystal consists of liquid crystal which 
mixed the pneumatic liquid crystal of a kind or some kinds. It is the adhesives which consist of a 
photo-setting resin or thermosetting resin in order that a sealant may stick two substrates around those, 
and spacers, such as glass fiber for making distance between both substrates into a predetermined value 
or a glass bead, are mixed. 

[0071] As shown in the TFT array substrate 10 at drawing 6 , TFT30 for the pixel switching for carrying 
out switching control of each pixel electrode 9a is formed in the location corresponding to each pixel 
electrode 9a. 

[0072] If it furthermore explains to a detail, the insulator layer (insulator layer) 12 is formed between the 
TFT array substrate 10 and semi-conductor layer la. An insulator layer 12 is for being formed all over the 
TFT array substrate 10, eliminating the effect of the impurity from the TFT array substrate 10, and 
forming TFT30 as a semiconductor device. 
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[0073] An insulator layer 12 consists of high insulation glass, such as NSG (non doped silicate glass), PSG 
(phosphorus silicate glass), BSG (boron silicate glass), and BPSG (boron phosphorus silicate glass), or an 
oxidation silicone film, a silicon nitride film, etc. like a previous embodiment. Between the TFT array 
substrate 10 and the insulator layer 12, Ught-shielding film 11a which consists of a metal of 
protection-from-light nature is prepared. Superficially, light-shielding film 11a is overlapped on data-line 
6a, scanning-line 3a, and the capacity electrodes 403a, 403b, 404a, and 404b, and is prepared along the 
boundary of each pixel electrode in every direction. It connects with capacity electrode 404a through the 
contact hole SCNT, and Ught-shielding film 11a maintained capacity electrode 404a of fixed potential at 
fixed potential, and has secured the stability of the display screen. Thus, by arranging hght-shielding film 
11a, the light to which the light which carried out incidence has reflected and returned from the surface 
section of a pixel field on the base of the TFT array substrate 10 can be covered. 

[0074] It has LDD (Lightly Doped Drain) structure as well as [ TFT30 for pixel switching ] a previous 
embodiment. 

[0075] With this operation gestalt, since the capacity electrode of the fixed potential which moreover 
consists of a metal thin film of protection-from-light nature, such as aluminum, broadly by about 30 TFT, 
and pixel potential is formed so that TFT30 may be covered from the bottom right above [ of TFT30 ], the 
incidence of the light to channel field la ? of semi-conductor layer la and the LDD fields lb and lc can be 

prevented effectively. 

[0076] The interlayer insulation film 311 is formed on scanning-Une 3a, gate dielectric film 2, and an 
insulator layer 12, and the contact hole ACNT and the contact hole BCNT are respectively formed in the 
interlayer insulation film 311. A contact hole ACNT connects Id of high concentration source fields of 
data-line 6a and semi-conductor layer la, and a contact hole BCNT connects high concentration drain 
field le of capacity electrode 403a and semi-conductor layer la. 

[0077] On the interlayer insulation film 311, capacity electrode 403a of pixel potential is formed. On 
capacity electrode 403a, capacity electrode 404a of fixed potential is formed through the insulator layer 
401. The interlayer insulation film 312 is formed on capacity electrode 404a of fixed potential, and an 
insulator layer 401, and the previous contact hole ACNT is formed in the interlayer insulation film 312. 
Data-line 6a is formed on the interlayer insulation film 312. Data-line 6a consists of a metal simple 
substance containing at least one of Ti, Cr, W, Ta, Mo, and Pd which are a desirable opaque refractory 
metal, an alloy, metal silicide, etc. 

[0078] The insulator layer 7 is formed on data-line 6a and an interlayer insulation film 312, and pixel 
electrode 9a or the orientation film 16 is formed on the insulator layer 7. If it does in this way, since 
capacity electrode 404a of fixed potential exists between data -line 6a and capacity electrode 403a of pixel 
potential, data-line 6a and capacity electrode 403a of pixel potential are not influenced by each by 
capacity coupling. Next, a part for the principal part of the cross-section structure which includes the 
contact hole CCNT in alignment with line X-X* of drawing 5 in drawing 7 is shown. In drawing 7 , signs 
that capacity electrode 404a of fixed potential and capacity electrode 403b of fixed potential are connected 
are shown as previously explained through the contact hole CCNT. In the part which crosses TFT30, 
semi-conductor layer la covered with gate dielectric film 2 is shown, and data-line 6a is arranged further 
in the upper part. Next, the cross-section structure which met drawing 8 at line Y-Y* of drawing 5 is 
shown. A contact hole is not arranged in the cross section in alignment with line Y-Y\ but signs that 
laminating arrangement of scanning-line 3a, capacity electrode 403b of fixed potential, and the capacity 
electrode 404b of pixel potential is carried out on both sides of the insulator layer are shown. If it does in 
this way, since capacity electrode 403b of fixed potential exists between capacity electrode 404b 
scanning-line 3a of pixel potential, scanning-Une 3a and capacity electrode 404b of pixel potential are not 
influenced by each by capacity coupling. A part for the principal part of the cross-section structure which 
finally includes the contact hole BCNT in alignment with line Z-Z* of drawing 5 , a contact hole DCNT, 
and a contact hole ICNT in drawing 9 is shown. By drawing 9 , high concentration drain field le of a 
semi-conductor layer and capacity electrode 403a of pixel potential are connected through the contact hole 
BCNT, and signs that capacity electrode 403a of pixel potential is connected to capacity electrode 404b of 
pixel potential through the contact hole DCNT are shown. Furthermore, capacity electrode 404b of pixel 
potential is connected to pixel electrode 9a corresponding to TFT through the contact hole ICNT. Between 
capacity electrode 403a of pixel potential, and capacity electrode 403b of fixed potential, and between 
capacity electrode 404a of pixel potential, and capacity electrode 404b of fixed potential, the insulator 
layer 401 is formed, respectively and storage capacitance 70-3 is formed. Thus, minute spacing is 
maintained and let the component substrate for electro-optic devices and opposite substrate which were 
constituted be a panel for liquid crystal displays on both sides of a liquid crystal layer in lamination and 
space. As mentioned above, with the gestalt of this operation, since it has formed so that the corner of a 
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pixel electrode may be aslant covered in capacity electrode 403a and a capacity electrode 404a list broadly 
[ b / each of / capacity electrode 403b and / capacity electrode 404] near the TFT, the penetration light 
from a pixel electrode, especially the light which advances in the TFT direction aslant from the corner of a 
pixel electrode can be covered. And since the contact hole for pixel electrodes was established in the part 
of the capacity line broadly extended near the TFT of the corner of a pixel electrode, opening of a pixel 
electrode is widely utilizable. 

[0079] (4th operation gestalt) Drawing 10 and drawing 11 are drawings showing the structure of the 
component substrate for electro-optic devices of the 4th operation gestalt of this invention. Drawing 10 is 
the top view where TFT30 was prepared in one corner of pixel electrode 9a, and data-line 6a and 
scanning-line 3a were formed in the perimeter of pixel electrode 9a and in which having expanded and 
shown some component substrates for electro-optic devices of this invention. Drawing 11 shows the 
sectional view in alignment with line D-D' of drawing 10 . 

[0080] Like the 2nd operation gestalt which showed this operation gestalt previously, protection from 
light of the corner of a pixel electrode forms the data line broadly near the TFT, and is taken as a 
light-shielding film. The point that the operation gestalt of **** 4 differs from the 2nd previous operation 
gestalt is a point that capacity wiring stands in a row and is formed along with the scanning line. 
[0081] First, based on drawing 10 , the planar structure in the picture element part (image display field) 
of the component substrate 100 for electro-optic devices of this invention is explained to a detail. 
[0082] As shown in drawing 10 , two or more transparent pixel electrode 9a (the profile is shown by 
chain-line section 9a 1 ) is prepared in the shape of a matrix in the picture element part on a TFT array 
substrate, and, as for the component substrate 100 for electro-optic devices of this operation gestalt, 
data-line 6a and scanning-line 3a are respectively prepared along the boundary of pixel electrode 9a in 
every direction. Moreover, the capacity line 300 is formed in parallel with scanning-line 3a. TFT30 for the 
pixel switching for carrying out switching control of the pixel electrode 9a is formed in the corner of each 
pixel electrode 9a in alignment with data -line 6a. 

[0083] Data-line 6a is electrically connected to Id of high concentration source fields of the 
below-mentioned semi-conductor layer la through the contact hole 82, and pixel electrode 9a is 
electrically connected to the below- mentioned drain electrode 302 through the contact hole 84 established 
in the side in alignment with scanning-line 3a. Moreover, scanning-line 3a is arranged so that channel 
field la* (field of the slash of left going up in drawing 1 ) may be countered among semi-conductor layer la, 
and scanning-line 3a functions also as a gate electrode. 

[0084] The lobe (namely, field which saw superficially and was installed in data -line 6a by lapping) which 
projected the capacity line 300 upward by space along with data-line 6a along the boundary of pixel 
electrode 9a in parallel with scanning-line 3a from the part which intersects space longitudinal-direction 
and data-line 6a is prepared. The capacity line 300 forms storage capacitance 70 with the part (shown by 
the thin line in drawing) projected to the space upper part of the drain electrode 302 mostly extended in 
the shape of a straight line in parallel with scanning-line 3a by which opposite arrangement was carried 
out through the insulator layer, and the drain electrode 302 prolonged in along the data line. 
[0085] The drain electrode 302 forms the lobe (namely, field which saw superficially and was installed in 
data-line 6a by lapping) projected upward by space along with data -line 6a from the part which intersects 
data-line 6a. And opposite arrangement is carried out with the capacity line 300 through gate dielectric 
film 2, and storage capacitance 70 is formed. 

[0086] Next, based on drawing 11 , the cross-section structure in the picture element part of the 
component substrate 100 for electro-optic devices is explained. It has the TFT array substrate 10 which 
consists of a glass substrate or a quartz substrate, and, as for the component substrate 100 for 
electro-optic devices, TFT30 for the pixel switching for carrying out switching control of a light-shielding 
film 420, pixel electrode 9a, and the pixel electrode 9a of light transmission nature is formed in the TFT 
array substrate 10. The orientation film 16 with which predetermined orientation processing of rubbing 
processing etc. was performed is formed in the pixel electrode 9a bottom. Pixel electrode 9a consists of 
transparent conductive film, such as for example, ITO film (indium Tin oxide film). Moreover, the 
orientation film 16 consists of organic film, such as for example, polyimide film. 

[0087] Thus, it arranges so that pixel electrode 9a of the component substrate 100 for electro-optic devices 
and the counterelectrode (illustration abbreviation) which were constituted may meet, and like a 
mentioned operation gestalt, between the TFT array substrate 10 and an opposite substrate, liquid 
crystal is enclosed with the space surrounded by the sealant (illustration is omitted), and the liquid 
crystal layer 50 is formed. 

[0088] As shown in the TFT array substrate 10 at drawing 11 , TFT30 for the pixel switching for carrying 
out switching control of each pixel electrode 9a is formed in the location corresponding to each pixel 
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electrode 9a. 

[0089] If it furthermore explains to a detail, the insulator layer (insulator layer) 12 is formed between the 
TFT array substrate 10 and semi-conductor layer la. An insulator layer 12 is for being formed all over the 
TFT array substrate 10, eliminating the effect of the impurity from the TFT array substrate 10, and 
forming TFT30 as a semiconductor device. 

[0090] An insulator layer 12 consists of high insulation glass or an oxidation silicone film, a silicon nitride 
film, etc. like a previous operation gestalt. Between the TFT array substrate 10 and the insulator layer 12, 
the light-shielding film 420 which consists of a metal of protection-from-light nature is formed. 
Superficially, a light-shielding film 420 is superimposed on data-line 6a, scanning-line 3a, and the 
capacity line 300, and is prepared along the boundary of each pixel electrode in every direction. Thus, by 
arranging a light-shielding film 420, the light to which the light which carried out incidence has reflected 
and returned from the surface section of a pixel field on the base of the TFT array substrate 10 can be 
covered. 

[0091] It has LDD (LightlyDoped Drain) structure as well as [ TFT30 for pixel switching ] a previous 
embodiment. Channel field la f of semi-conductor layer la in which a channel is formed of the electric field 
from scanning-line 3a and this scanning-line 3a, Gate dielectric film 2, data -line 6a which insulate 
scanning-line 3a and semi-conductor layer la, Id list of high concentration source fields of low 
concentration source field (source side LDD field) lb of semi-conductor layer la and low concentration 
drain field (drain side LDD field) lc, and semi-conductor layer la is equipped with high concentration 
drain field le. One to which it corresponds of two or more pixel electrode 9a through a contact hole 84 is 
connected to high concentration drain field le. 

[0092] With this operation gestalt, since data-line 6a which moreover consists of a metal thin film of 
protection-from-light nature, such as aluminum, broadly by about 30 TFT is formed so that TFT30 may 
be covered from the bottom right above [ of TFT30 ], the incidence of the light to channel field la f of 
semi-conductor layer la and the LDD fields lb and lc can be prevented effectively. 

[0093] The interlayer insulation film 4 is formed on scanning-line 3a, gate dielectric film 2, the capacity 
line 300, and the insulator layer 12, and the contact hole 82 and the contact hole 84 are respectively 
formed in the interlayer insulation film 4. 

[0094] Data-line 6a is formed on the interlayer insulation film 4. Data-line 6a consists of a metal simple 
substance containing at least one of Ti, Cr, W, Ta, Mo, and Pd which are a desirable opaque refractory 
metal, an alloy, metal silicide, etc. 

[0095] The insulator layer 7 is formed on data-line 6a and an interlayer insulation film 4, and pixel 
electrode 9a or the orientation film 16 is formed on the insulator layer 7. Thus, minute spacing is 
maintained and let the component substrate for electro-optic devices and opposite substrate which were 
constituted be a panel for liquid crystal displays on both sides of a liquid crystal layer in lamination and 
space. As mentioned above, with the gestalt of this operation, since data-line 6a was broadly constituted 
on the flat surface near the TFT, and it constituted broadly aslant so that the corner of a pixel might 
moreover be covered, the light which advances in the direction of slant toward TFT from opening of a 
pixel field, especially the corner of a pixel can be covered effectively. Consequently, since the switching 
characteristic of TFT does not change without optical leakage current occurring in TFT, the stable clear 
display screen is obtained. 

[0096] (5th operation gestalt) Drawing 12 and drawing 13 are drawings showing the structure of the 
component substrate for electro-optic devices of the 5th operation gestalt of this invention, and drawing 
12 is the top view where TFT30 was prepared in one corner of pixel electrode 9a, and data -line 6a and 
scanning-line 3a were formed in the perimeter of pixel electrode 9a and in which having expanded and 
shown some component substrates for electro-optic devices of the 5th operation gestalt of this invention. 
Drawing 13 shows the sectional view in alignment with line E-E* of drawing 12 . The point that the 
operation gestalt of **** 5 differs from the 1st to 4th previous operation gestalt is a point which forms the 
new light-shielding film 421 in the liquid crystal layer 50 side above data-line 6a of TFT30 right above in 
cross-section structure, and is covering the corner of a pixel electrode by this light-shielding film 421. 
[0097] First, based on drawing 12 , the planar structure in the picture element part (image display field) 
of the component substrate 100 for electro-optic devices of this invention is explained to a detail. 
[0098] As shown in drawing 12 , two or more transparent pixel electrode 9a (the profile is shown by 
chain-line section 9a') is prepared in the shape of a matrix in the picture element part on a TFT array 
substrate, and, as for the component substrate 100 for electro-optic devices, data-line 6a and 
scanning-line 3a are prepared respectively along the boundary of pixel electrode 9a in every direction. 
Moreover, the capacity line 300 is formed in parallel with scanning-line 3a. TFT30 for the pixel switching 
for carrying out switching control of the pixel electrode 9a is formed in the corner of each pixel electrode 
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9a in alignment with data -line 6a. 

[0099] Data-line 6a is electrically connected to Id of high concentration source fields of semi-conductor 
layer la through the contact hole 82, and pixel electrode 9a is electrically connected to the drain electrode 
302 through the contact hole 84 established in the side in alignment with scanning-line 3of pixel electrode 
9a a. Moreover, scanning-line 3a is arranged so that channel field la* (field of the slash of left going up in 
drawing 1 ) may be countered among semi-conductor layer la, and scanning-line 3a functions also as a 
gate electrode. 

[0100] In parallel with scanning-line 3a, as for the capacity line 300, elongation and the lobe (namely, 
field which saw superficially and was installed in data-line 6a by lapping) which projected upward by 
space along with data-line 6a from the part which intersects data-line 6a further are prepared in the 
space longitudinal direction along the boundary of pixel electrode 9a. The capacity line 300 forms storage 
capacitance 70 with the part (shown by the thin line in drawing) projected to the space upper part of the 
drain electrode 302 mostly extended in the shape of a straight line in parallel with scanning-hne 3a by 
which opposite arrangement was carried out through the insulator layer, and the drain electrode 302 
prolonged in along the data line. The light -shielding film 421 is formed in the parts of the part except the 
contact hole 84 established in the side in alignment with scanning-line 3of core [ of pixel electrode 9a ], 
and pixel electrode 9a a, i.e., the corner of pixel electrode 9a, scanning-line 3a, and data line 6a (the 
drawing medium wave line shows the profile). A light- shielding film 421 is formed so that the opening 
field of each pixel may not be narrowed and the corner of a pixel may be covered aslant. Moreover, the 
contact hole formation section avoids and forms. A light-shielding film 421 is formed in the location near 
[ a / of TFT30 right above / data-line 6] an upper liquid crystal layer like the after-mentioned. 
[0101] The light which carries out incidence from a space perpendicular direction by this newly prepared 
light-shielding film 421, especially the light which advances in the direction of slant toward TFT from the 
corner of pixel electrode 9a can be covered effectively, and it becomes possible to prevent generating of the 
optical leakage current in TFT. 

[0102] Next, based on drawing 13 , the cross-section structure in the picture element part of the 
component substrate 100 for electro-optic devices is explained. Like the previous operation gestalt, it has 
the TFT array substrate 10 which consists of a glass substrate or a quartz substrate, and, as for the 
component substrate 100 for electro-optic devices of this operation gestalt, TFT30 for the pixel switching 
for carrying out switching control of a light -shielding film 420, pixel electrode 9a, and the pixel electrode 
9a of light transmission nature is formed in the TFT array substrate 10. The orientation film 16 with 
which predetermined orientation processing of rubbing processing etc. was performed is formed in the 
pixel electrode 9a bottom. 

[0103] Thus, it arranges so that pixel electrode 9a of the component substrate 100 for electro -optic devices 
and the counterelectrode (illustration abbreviation) which were constituted may meet, and between the 
TFT array substrate 10 and an opposite substrate, liquid crystal is enclosed with the space surrounded by 
the sealant (illustration is omitted), and the liquid crystal layer 50 is formed. 

[0104] As shown in the TFT array substrate 10 at drawing 13 , TFT30 for the pixel switching for carrying 
out switching control of each pixel electrode 9a is formed in the location corresponding to each pixel 
electrode 9a. 

[0105] The insulator layer (insulator layer) 12 is formed between the TFT array substrate 10 and 
semi-conductor layer la. An insulator layer 12 consists of high insulation glass or an oxidation silicone 
film, a silicon nitride film, etc. Between the TFT array substrate 10 and the insulator layer 12, the 
light-shielding film 420 which consists of a metal of protection-from-light nature is formed like the 3rd [ of 
the point ], and 4th operation gestalten. Superficially, a light-shielding film 420 is superimposed on 
data-line 6a, scanning-line 3a, and the capacity line 300, and is prepared as boundary **** of each pixel 
electrode in every direction. Thus, by arranging a light-shielding film 420, the light to which the light 
which carried out incidence has reflected and returned from the surface section of a pixel field on the base 
of the TFT array substrate 10 can be covered. 

[0106] It has LDD (LightlyDoped Drain) structure as well as [ TFT30 for pixel switching ] a previous 
embodiment. Channel field la' of semi-conductor layer la in which a channel is formed of the electric field 
from scanning-line 3a and this scanning-hne 3a, Gate dielectric film 2, data-line 6a which insulate 
scanning-line 3a and semi-conductor layer la, Id list of high concentration source fields of low 
concentration source field (source side LDD field) lb of semi-conductor layer la and low concentration 
drain field (drain side LDD field) lc, and semi-conductor layer la is equipped with high concentration 
drain field le. One to which it corresponds of two or more pixel electrode 9a through a contact hole 84 is 
connected to high concentration drain field le. 

[0107] With this operation gestalt, since the light-shielding film 421 which consists of a metal thin film of 
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protection-frorrrlight nature is formed so that TFT30 may be covered from the bottom with cross-section 
structure in the location between data-line 6a of TFT30 right above, and the liquid crystal layer 50, the 
incidence of the light to channel field la 1 of semi-conductor layer la and the LDD fields lb and lc can be 
prevented effectively. 

[0108] The interlayer insulation film 4 is formed on scanning-line 3a, gate dielectric film 2, the capacity 
line 300, and the insulator layer 12, and the contact hole 82 and the contact hole 84 are respectively 
formed in the interlayer insulation film 4. Data-line 6a is electrically connected to Id of high 
concentration source fields of semi-conductor layer la through a contact hole 82, and pixel electrode 9a is 
electrically connected to high concentration drain field le of semi-conductor layer la through the contact 
hole 84. 

[0109] Data-line 6a is formed on the interlayer insulation film 4. Data-line 6a consists of a metal simple 
substance containing at least one of Ti, Cr, W, Ta, Mo, and Pd which are desirable opaque aluminum, 
aluminum alloy, or a refractory metal, an alloy, metal silicide, etc. 

[0110] On data-line 6a and an interlayer insulation film 4, the light-shielding film 421 pinched by the 
insulator layer 7 is formed, and pixel electrode 9a or the orientation film 16 is formed on the insulator 
layer 7 on a light-shielding film 421. As for a light-shielding film 421, it is desirable to constitute from at 
least one metal simple substance, an alloy, or metal silicide among aluminum, Ti, Cr, W, Ta, Mo, and Pb(s) 
which are a desirable opaque metal. 

[0111] Thus, a light-shielding film 421 is arranged in the location between TFT30 and the liquid crystal 
layers 50 on TFT30. The light which carries out incidence from a liquid crystal layer (above [ of space ]) 
can be prevented from hitting TFT30 by arranging to the liquid crystal layer side above TFT30. Moreover, 
since the light-shielding film 421 is constituted so that the corner of each pixel may be covered 
superficially, it becomes possible [ covering effectively the light which carries out incidence in the TFT30 
direction in the direction of slant ] from the corner of each pixel. Thus, minute spacing is maintained and 
let the component substrate for electro-optic devices and opposite substrate which were constituted be a 
panel for liquid crystal displays on both sides of a liquid crystal layer in lamination and space. 
[0112] Next, the electro-optic device which used the component substrate for electro-optic devices of this 
invention is explained. 

[0113] The example of the electro-optic device which used the component substrate for electro-optic 
devices of this invention is shown in drawing 14 and drawing 15 . 

[0114] Drawing 14 (a) is the perspective view showing the example of a cellular phone. 1000 shows the 
body of a cellular phone and 1001 is liquid crystal equipment which used the component substrate for 
electro-optic devices of this invention among those. 

[0115] Drawing 14 (b) is the perspective view showing the example of wrist watch mold electronic 
equipment. 1100 is liquid crystal equipment with which the body of a clock was shown and 1101 used the 
component substrate for electro-optic devices of this invention. 

[0116] Drawing 14 (c) is the perspective view showing the example of pocket mold information processors, 
such as a word processor and a personal computer. 1200 in drawing shows an information processor and 
12002 is liquid crystal equipment with which the input sections, such as a keyboard, and 1204 used the 
body of an information processor, and 1206 used the component substrate for electro-optic devices of this 
invention. 

[0117] Since light does not advance into the channel field or drain field of TFT since the light which 
advances from the corner of a pixel electrode to TFT which is a switching element for a pixel electrode 
drive can be interrupted effectively, if the component substrate for electro-optic devices of this invention is 
used for these electro-optic devices, and leakage current does not occur in TFT, the property of TFT does 
not change and clear image display is obtained. The example of the projection mold indicating equipment 
(projector) which used as light modulation equipment the liquid crystal equipment which used the 
component substrate for electro-optic devices of this invention as an example of other electro-optic devices 
is shown in drawing 15 . The projection mold display of this example S polarization flux of light by which 
outgoing radiation was carried out from the light source section 1710 arranged in accordance with the 
system optical axis L, the integrator lens 1720, the polarization lighting system 1700 by which an outline 
configuration is carried out from the polarization optical element 1730, and the polarization lighting 
system 1700 The inside of the light reflected from S polarization reflector 1401 of a polarization beam 
splitter 1400 and a polarization beam splitter 1400 reflected according to S polarization flux of light 
reflector 1401, High-reflective -liquid-crystal light modulation equipment 300B which modulates the 
dichroic mirror 1412 which separates the component of blue glow (B), and the separated blue glow (B), 
High-reflective-liquid-crystal light modulation equipment 1300R which modulates the dichroic mirror 
1413 which is made to reflect the component of red light (R) among the flux of lights after blue glow was 
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separated, and is separated, and the separated red light (R), High-reflective-liquid-crystal light 
modulation equipment 1300G which modulate the remaining green light (G) which penetrates a dichroic 
mirror 1413, The light modulated with three high-reflective-liquid-crystal light modulation equipments 
1300B, 1300R, and 1300G is compounded by dichroic mirrors 1412 and 1413 and the polarization beam 
splitter 1400. It consists of incident light study systems 1500 which consist of a projector lens which 
projects this synthetic light on a screen 1600. The liquid crystal equipment which used the component 
substrate for electro-optic devices of this invention, respectively is used for the three above-mentioned 
high-reflective-liquid-crystal light modulation equipments 1300R, 1300G, and 1300B. By using the 
component substrate for electro-optic devices of this invention, generating of the optical leakage current 
of TFT by the light which advances into the channel section of TFT from the corner of the pixel near TFT 
can be controlled, and it excels in a switching characteristic, and can consider as the projection mold 
display with which clear image display is obtained. 
[0118] 

[Effect of the Invention] Since according to this invention the metal membrane of protection -from-light 
nature is prepared in the location between TFT and a pixel electrode, and this metal membrane is 
moreover prepared so that the corner of a pixel electrode may be covered as explained to the detail above, 
the incident light from a pixel electrode, especially the light which advances in the direction of slant 
toward the TFT direction from the corner of a pixel electrode can be covered effectively. Consequently, the 
clear display screen can be obtained, without the property of TFT as a switching element changing 
without optical leakage current occurring in TFT. 

[Brief Description of the Drawings] 

[Drawing ll It is drawing showing the planar structure of the 1st operation gestalt of the component 
substrate for electro-optic devices of this invention. 

[Drawing 21 It is a sectional view in alignment with line A-A' of the component substrate for electro-optic 
devices shown in drawing 1 . 

[Drawing 3] It is drawing showing the planar structure of the 2nd operation gestalt of the component 
substrate for electro-optic devices of this invention. 

[Drawing 4] It is a sectional view in alignment with line B-B 1 of the component substrate for electro-optic 
devices shown in drawing 3 . 

[Drawing 51 It is drawing showing the planar structure of the 3rd operation gestalt of the component 
substrate for electro-optic devices of this invention. 

[Drawing 61 It is a sectional view in alignment with line OC of the component substrate for electro-optic 
devices shown in drawing 5 . 

[Drawing 71 It is a sectional view in alignment with line X-X' of the component substrate for electro-optic 
devices shown in drawing 5 . 

[Drawing 8] It is a sectional view in alignment with line Y-Y' of the component substrate for electro-optic 
devices shown in drawing 5 . 

[Drawing 91 It is a sectional view in alignment with line Z-Z' of the component substrate for electro-optic 
devices shown in drawing 5 . 

[Drawing 10] It is drawing showing the planar structure of the 4th operation gestalt of the component 
substrate for electro-optic devices of this invention. 

[Drawing 111 It is a sectional view in alignment with line D-D ? of the component substrate for electro-optic 
devices shown in drawing 10 . 

[Drawing 121 It is drawing showing the planar structure of the 5th operation gestalt of the component 
substrate for electro-optic devices of this invention. 

[Drawing 131 It is a sectional view in alignment with line E-E 1 of the component substrate for electro-optic 
devices shown in drawing 12 . 

[Drawing 14] It is drawing showing an example of the electro-optic device which used the component 
substrate for electro-optic devices of this invention. 

[Drawing 15] It is drawing showing other examples of the electro-optic device which used the component 
substrate for electro-optic devices of this invention. 

[Drawing 16] It is drawing showing the conventional planar structure of the component substrate for 
electro-optic devices. 

[Drawing 171 It is a sectional view in alignment with line P-P' of the conventional component substrate 
for electro-optic devices shown in drawing 16 . 
[Description of Notations] 
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la ... Semi-conductor layer 

la' ... Channel field 

lb ... Low concentration source field 

lc ... Low concentration drain field 

Id ... High concentration source field 

le ... High concentration drain field 

3a ... Scanning line 

6a ... Data line 

9a ... Pixel electrode 

10 - TFT array substrate 

11a ... Light- shielding film 

16 ... Orientation film 

30 ... TFT 

50 ... Liquid crystal layer 
70 ... Storage capacitance 

81, 82, 83, 84, ACNT, BCNT, CCNT, DCNT, ICONT ... Contact 

100 ... Component substrate for electro-optic devices 

300 ... Capacity line 

420,421 ... Light-shielding film 
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iB^*S9a©Pg|5^e.©^©A*fEM-rSji7t« 

©saifcfifc-rc^So 

[0 0 3 0] $M\ El fc«^T, *«W©«SB16¥ 

&«fj*?s«t©iastt mmwmm m^mmm 

[0 0 3 1 ] m 1 fcjs-r * 3 ie, *5sb©si 1 $zmmm 
(DnfffitmmmmvwB. ioo(t tftt wis 

9a (fig^g|59a' K«fc»)*t»^*tlTl/>S) ib'Slt 
?»nTfe0. jS^mffi9a©l««|©^lf{i:r»oT^-r 

a K»o 9 a ©maJEtt, H^*H 9 a * 

^•yf-yyiW»'rsfei6©a*x-fy^yyffl©T f 

[0 0 3 2] x-^S^Sati, n>^^h^-;l/8 1* 

^bT^©v-x*®3 o 3(c*^WE^$nr*3 

Tcxyzth 8 4 LTttM© H H' >«® 3 
0 2{c€M«ES^tlTV^o ^f*Sl a© 

o % * * *bffl€ la' (01 * £± 0 ©#4H©M$) 
K»lfil"r*J;9K:3^SB»3a3VEIl«nr43t), ^fiiEl 
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3 aity-hmmtLx&mmtZo tft3o©-48i 

Mfcltziyfti; h*-;I/8 l Rt>*8 2 ftTi^ 
£ 0 a>^^h*-;|/8 1 a t^WSt 

LT©7-Xf|1i3 0 3 (!2*gtfiT**LT&3) 
mm}lc&ffi.LTt5*), nyzv F*-;l/8 2&y-x 
«H3 0 3 1 a©ilii§jgV-X$i$ 1 d 

SMWtC^LTI/^o TFT30©«lttt3y^ 
^ h*-;|/8 3*Wt?>nTfeO, h*-;l/8 
3 WIKWii: LT© F W >*S 3 0 2 t¥-mfom 1 
a OKilt F W >S« 1 e fc*taWE8Rbt^ 10 

So 

[0 0 3 3] &««3 0 0M:j£SS3afcfiftl/rB* 

§o £ffi£3 0 Ott, *ffi8S3 atiSoTSiaitte 
#tfS$$Sg|5 (fip-^ TifiWfcllT, ^SH3ata^ 
oTMSnftJUW© r-2i!§6 afc£Mf3 

OOtt, TFT30ififfO±E?8tHa5»Kfe^T, HiR 20 
So 0 1 <D®mM3 0 0©$I/£g|5#3 0 0 a&£>*3 0 0 
tirdB&Mft3 0 0 a©£jb\ Sgtflff 9 a©ttffi±fl| 

©fflapfcKtj^nfcwca^a o o bio 

»^3 0 0©*§£g|5#3 0 0 aRt>*3 0 0 b{;i, 

mm&ic&^x t f t 7 wans 1 o <otssj§ som 

«1 a* *#ttTFT3 0*«5ffiffifcRttTfcSo 30 
[0 0 3 4] £SfCg«£3 0 0 ti, j£g*g3afc:»fi 

T«ftUTJ*lPlEB*tlfcL^K© FW>tl3 0 2 

i *jmlt^s 0 

[00 3 5] KW>«3 0 2tt % x-^^6at32 
y*ffi 3 0 2tt, r-*«6 a©8ttffiT*±#falC3iajL 40 

fc^ma5»tj:«i/^T«awii«^LTS«i3 o o tms. 

[0036] cnsce*, r-zme a&@<DmmR 
vmmi3 am.®<Dffim£\,^rc m&VTjxtvz 
—>3>*^4-rsiB« (bps, &a§3oo#«* 

nfcSW) T*fcS, BBPfB«*^nfcX^-x*WS»K: 

©«J:3n:*||S(50JB«"Ptt*a««7 0 - l 

7 0-2tJ:oT$**St»L**iBiii©$Sfl:*ttfr 

?X^5o 50 
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[0 0 3 7] H2fc»^T, *M^SSffl^ 

oooiB*»rtoWiii«Jico^TKiwr s. 
@ffl^a«i oottjrasae©, «*(fj?f5xsR* 

53£Sti!fr£&STFT7t"rgti<l 0*«*T*0, 
T F T 7 WStit 1 0 Kfcfc, HsfMfii 9 a SOW*® 

9 a^x-r-y^^^jss-rsfcfeoffl^x-r^f-y^ffl 

©T F T 3 OjtfRtt&ntVSo 9i£«S9 a©±WK 
1 6AKt^nT^lo BIHI&9 aliWfctf* I TO 

[0 0 3 8] COJ:5K«lS«nft«SS3fc*«aiffl«? 
Still 0 0CDBH«®9 a £ft|£fflHI (0^*BS) 
*ffi-fS=fc3f;:KBLT, TFT7L~rStiU 0 fc*ffil 

fcaiHli:«J&**t*AStU £M5 0tf$jft£ft«. tt 

aji 5 o a, mmmrn 9 a ^eofwwaiftisnTv^a 
k'«tt?GAM 1 6 Rmfammomfamic <t 9 m^<o 

cd*vtV >y *$ B B ,£?g£Lfc?&flfre>&So 

(i, -o©^**ft£©JSiZH?l!i$£fe-&Sfc«>©, 

m tf ^fbsis/i^^bitsfli^ 6 %mmmx& 

So 

[0 0 3 9] TFT7U^llil Ofcfi, 02(^1" <fc 
TFT3 0W5tlTW. 

[0 0 4 0] *SK»»KBtta-r*fc, TFT7W1 

tit i o t^mwm i a toBitH:, om#m) 

1 2*"«l5tte.tlTV^o tftUfcHR 1 2(4, TFT7U-TS 
till 0©^j5fcJBfiR*tlTJ5Dx TFT7WIS10 
^P»0^^CD^»*^LT¥#^?^ LT©T F 
T 3 0^^TSfci6©fecDT'fe-5o 

[0041] mum 1 2 a, &ms, n s g (y>F- 

^"Fi/U^-h^X) , PSG ('jy->'jy-F*7 

x) % bsg (#uyi/v*r—y-%=7X) , bpsg 

[0 0 4 2] a*X-f*yf-y^ffl©TFT3 0tt. LD 
D (Lightly Doped Drain) ^ji^WLTtJO, ^fi^ 
3 a, ^SSI3 afr£©«W£<fcD?- + *;l';WK$£ 
ns^Wi**l a©f-+*;HB«l a' , j£S*i3a£ 

*mwmi at*tmt%Y-vimmz. t-zmq 

a, ¥9ftjll a©fi««y-Xlg« (V-XffljLDD 
ff W 1 b Sr/ffiSg F (FWylLDD 
<RttD 1 c, ¥HfM 1 a©Ka*y-X«*l dMt>* 
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b fttf 1 d Mtf K F W >B« 1 c Rtf 1 e 14, 

©T F T 3 0 i: LTffl^fctlS t 
[0 0 4 3] iIX^'yfy^©TFT30(t 

nHJ^c i b stfigjgg f w >b« i c k^hrk *y<o 10 
iEB^WfcBBfiy-xRtfFu^BB 

[0 0 4 4] ^4^3 a, y-Mft»K2Rtf|ft»lil 

2©±t{4, jBrat&issi3 1 1 tfjftasfttvs. mm 

BBJ83 1 1 ©±fctt, 0 2Rt>*y-7. 

«ffi3 0 3*^?nr^So AiaifiBHi3 1 lictia 
Bfiy-xBtti d^aii;*3>*^h*-;i/8 2atf 

iSBfi F U-< >B« 1 e'NilCSny*? F*-7l/8 3 20 

lt, y-x*S3 o 3tfBB«v-*B«i dt«« 

LT. F U-f >tti 3 0 2 tf¥»#B 1 a ©ftttft F 1/ 
4>ffl&l eEBSUtifcBBSnTVSo 
[0 0 4 5] FWy«@3 0 2Rtfy-X*®3 0 3 
©±fctt«5»B3 0 1 *<Jgj«*nT*0. BBttR£8E 

a,t* vxsjywmz o 2 twisi-r*fflHttt$«i(i3 o 

OtfEHSftTVSo SSK3 0 OfijiftJi^ltfcTfc 
0, TFT3 0©±#fcfHB£nT^3©T?, S£B5±£ 30 
A^6JiA-r53t*a*WKJSoTT F T 3 0&C^fc5>& 

[0 0 4 6] *^S(5^||T*{4, §8113 0 0 t FW> 
'HI 3 0 2 £(4£££3 0 l *fl-l/tMWS«i:3«H 

[0 0 4 7] §«&3 0 0fi, #£L04T K Cr> 
W, Ta, Mo&tfPd©5-5©^&<£&— 
tf, ^>y*MF«©3»fctt©BM 

a i ^<Dmx&<D&mmmfrt>mi$.?z>o 
[0048] Mm&&mttm->t>®j&?mi, tftt 40 

WSfil 0±©§«£3 0 OWJfrjScIg©^^*! 
Sr-*«6 a©fl&«3¥©* : FS«©J&i8l8{cfcW-<5 

»iaiaa!fc<ko, $««3oo^««*tifeo»»Lft 

gffi 1 0 (CI4]g%££ftfefc$S& 300#TFT30 
©±gfl^$£*lT<,^©T\ TFT7WIIS10© 

bjib 5 omtoWfttrnxM vi-y>fm<oT f t 3 

0©*-vjM/B«1 a* ^LDD^lb, 1 cJcAfcf 

"T <*C fc<HT?tSo B 1 fc^f <fc"3 

K, S*«3 0 0ttB*«B9a©B»*«3«fc3ti:T 50 
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FTjfi6Kc^V>T*H£gi5^3 0 0 a, 3 0 0 bZmfcL 
TV3©T\ Wmn®9 a©PggPfr6T F T 3 OlCfafr 

T©T F T 3 OOlftt^b-rSuhtt^V^ 
[0 0 4 9] §183 0 0Rtf%mm3 0 1 <D±iam 

mmm3 1 2^Eg^tiTfeo, mmtemm3 1 2K 

Bftony^i- h*-/l/8 l tS 4jW&aS4vCVSo 
Bffl*6BB3 1 2©±ta4f J -#!i£6atfmjfr£ftT^ 
§o f-^i6ali, A 1 H©&Jgflfi J f>&Jl>"J1M F 

-^^6 a<D±.iaxmm7tfBjitenTist), mm 

[0 0 5 0] F*-;l/8 l*ftLTV-Xti 

8 2fcf f -*»6 atfB««eg8R2nS. Sfc, 3V 
h*-;I/8 4*ftLTF W>*S3 0 2 £BBB 
1S9 a««««Wk:SStt*nSo 

[0 0 5 1] c©J;$fc»S;£nfc«5W¥Bfiffl#? 

g« i o o tttfagmtzm>mm*UiTfitit)-ett> 

[0 0 5 2] (B2©«&«) B3fcB4fi*«W© 

htso, H3«f-m jfeSB. b«m mm® 

«»©B«S*l^LTj*Lfc 5 FffiB** 04(403© 
BB-B' K»ofcBiBH*^f, #B2©fSM«B# 
ft©Sg 1 lc$tt}gB£ft&3j&l4* §SB3 0 0£(iJ£ 

t^ia-rsotBAT, H3fc^r<fc3fcttffi"c±Tfc 

*^x-^B6 a^T FT 3 0©ifiBTBj£fc«JSL 
T> B««S9a©Ha«p6©«©XBfe:»-r5iltefcB 

[0053] 9c-r. 03tcSo*^T, #nm?©*M7^ 

ggffl^?S«©H«g|5 (BBB^BB) ^©¥ffi«ii 
0 1 2:B 2 tB-©»B*W-r*«fi8»*Hc»4B-©«F 

[0054] H3K^*5ii:, mfffi^mmmm^m 

SlOOtt, TFT7 WIS«Lh©B«a5rtKl, VhU 
^X«fc||»©aWftBB«i9a (JK«ia59a' t<fe 
OBB^SnTVS) »^ftTfe0> BBBS9 
a©«B©«SWc£4«HT-r-*«6 a, fl!3a 
WmfZtlX^Zo r-*B6aK»ofc*BB«S9 
a ©Mtc tt, H^*@ 9a^7f> ?M0? ^ 
i6©iBmx-r«y^>^ffl©T F T 3 0*^t5.nTl^ 

[0 0 5 5] f-^i6ait 3^^h*-;l/8 l^r 
^LT^©y-X««i3 0 StBSWfcBBStiTV 
5o ¥^i*Sl zV>*>%*\*)\s®mi a" (Hl*fe 
±0©iStta©B«) {c^(S]t-5<fcatc^gB3 a#IEg 
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tSM-r^g|5^T?^*^3 a<D^|Sl (BPS, ¥BBWEJi 

t/^o ^LT, f-^6a(i, TFT 3 03fi$©±fE 
"H/SSP^ 6 a' fcfc^T, Bi^fll®9 a©^^!!?,*: 

SCtKlcfcD, -r-^JS6 a©H/£g|5#6 a' tt, %Z 
&WfBSHcl3^X TFT7 b-YS« 1 0 (01HSM 5 0 {M 

©ma5*^T f t 3 oftmcm.xmtbicmAt%yti> 

lot, ¥agWf 1 a©*-+*>HB«l a' £#t?T F 
T 3 OKASrr***»jRWfcfflW-*C «fc 

[0 0 5 6] HH*i9 a©j£2E*3 atejBofciZIfcfcl: 

FlM'y«S3 0 2 t*^StWKSgtt*nTV>*o TF 
t 3 oo-JSfilKtiay** h*-;l/8 l Rtf8 2#R 

t^mnmtLX(Dv-xmm3 o 3 (bw«kt*tsi, 20 

8 2tiV-X«S3 0 3 £*mftm 1 aO»«ftV-X 
ffl&l d t.*9M.miC&ffiLX^Z> 0 TFT30©iS 

* h*-;l/8 3«4>»«Si: tTOFU-OflMI3 0 2 
t^mWM 1 a ©iiiigjg H U-f 1 e fc**»WK: 

[0 0 5 7] S«83 0 0fcL ^813 atfigLT® 
&«ffi9 a©8fffcraoT«ffifi£#l6|fcRttSnT^ 
§o §«S3 0 0a, f-?l6afctliL 30 

[0 0 5 8] ^5(C§il3 0 Ott, alcll 

fiaLTWiSiEB*nfcL^«©HU'ry«B3 o 2 

l*«J«LT^5o Sfc, 7*-*«l6 afcMbTSfif 

mmmcwzfsmfticis^x. tmm^LxmmLx 
ttfas&mznrc k w ymm 302 (H*«»^*n 
r^s) fcfctfc, *»8«7 0-2*jbjslt^So 

[0 0 5 9] cnSOtt*. a jfift©jRi«R 40 

tf iilE* 3 a i6«©««©, jftft©^ X * U *-5" 3 

ytm&t&mm (bps. ««83oo*<«i8snfcfc 
«) x&%maffi.w*nnrcx^-zzGy}icmmL 
x, mmmms a<Dwmmmzm>PLx^z>o c<d&*> 
ttnmoBmx-izwmmm 70-1 nmmmm 70- 

2 J: o T g»£6i« t Wmm<W£1£.tot fifr o T ^ 

[0060] ttzmBBMkxitiwititem 
mmm^mfo 1 0 0 <D®m®Pvommimit. m 4 tc^ 

-TtfetJ-pftO, B3fc*^T3>*4'h*— ;I/8 1. 50 
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8 2 T F T 3 0Rtf3>** h*-^8 4%l*iB- 
B* ©moT^JifLTV^©T% E2(C^-r^l^SS© 

iiW{i*SiS-r§„ JJLh©<k5fc**aS©«ffi"ett, x- 
a£T F T3fi0!T'¥ffi±*lJ£E#l$U b*»t»« 

««©HP», «pfcB*©HWPfr6T F Tfciai*»oT» 

[0061] as 3 (ommmm) h 5 *»sh 9 k 
*«w©»3©nas«»B^-ro ft, 05*>e.0 9 tcfe 

[0 06 2] H5^eH9tt*aW©»3©HSIfi*!l© 
*M^gSfflH?»«©«3i*^-r H"P& 0 , H 5 tt 
-0©HiH*S 9 a ©Paste T F T 3 0 sWRtj" 6 tu & 

nfc, *^©«M^SBffl«?»ffi©-a5^*^ 

LT^L/c¥ffi0T-&3o 0 6fi05©^C-C* 

ffiE£^U 08ti05©^Y-Y* {CfOo/c:»Tffi0£ 
*U 09«05©^Z-Z' E&ofcBrffiH^fo 
*!g 3 ©ISBBBtttf ftoSi l -RXffi 2 ©UMii: c t 

mw.commm.mti^js.^icmmLxmmmmmt^(o 
mtjEMmvmimfentiLvnmnmz&WLx, mm 
v^tK#-r^©^i»v>T*v^ 0 

[0 0 6 3] fit, ^n€n©^*EIS^TFTjfi«| 
^faEfc^Lrc^-p^So *LTiBiWiS©P»»©T 

f Ti&mxm&im^titcmmmomKmmmmm 

[0 0 6 4] 0 5t»^^T, *58IW©«SOt* 

«Hffl««Ri oo©a3R» (in«a*fia«) rt©¥ 

[0 0 6 5] 05^-TidfC, *^©m3HSfifgM 

vmtffi&mmmmTmi iooti t f t t u-emm 

a (SS^pP9 a' fC«k»)fill5*^tlT^5) tfR»*& 
nr^O, iB^««i9 aClBHUOftlSlKjSoT^-r- 
^«i6 a. ^Si^3 a«(tent^5. f-«6a 
K»-3fc*BtR«a9 a©fflgl5{i:{i, ®^««s9 a ^7. 
-r>y^yy»-r5fc46©iS^x-r>y^yyffl©T F T 

3 0)!illt5nT^5„ TFT3 0©-4SfflJ(C(i3y^ 
^ h A C N T A^ISit e> tiTfc 0 , «{SJt liny 
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**h*-^BCNT*W*6tl'tVSo f-«6a 

1 a©B«8V-XfS«l dK*««fcS*|*nTe 
D, &£©8Mfi4 0 3 a (B«*»«Hr^H«-p^r) # 

3 * h *-;!/ B C N T fcfl- LT¥?»&S 1 a ©ia® 

r - * » 6 a JfrlnMi: 143 * h *-/!/ S C N T OTR» 
6nr*0, %ft©$B«ff 4 0 4 a fcjSgftJU 1 1 a 

(Hassan**-*-) *<fiawfc:»asnra*ffiic«fcn 
t^s. mmi 1 a (4, tftjwisio^ii 10 

»»6nTv>*. x-^^6a{4, mmnms a<D~m 

[0 0 6 6] ->7©Hm«©i:^5S»*«i4 0 3 a 
{4, f f -^^6aKMMLTl5lte»tlTfe0s ^S«S3 
a kSa6"r*»»7fj&B(l3 a©-£©73fi (BPS, ¥ 

tHLfclffiEafcM 0 3 a' «rEfigLT^S 0 
[0 0 6 7] -£©H£«fi£&3g«Wi4 0 

4 at, r-*IS6afCfi«LT»tJSnT*»), j&S 20 
i3a ££Mf 3gP#Tl£2$i3 a©-£©7?|Bl (BP 

S, ¥ffiWtETMffi©fe^|Bj) ©2i@©®!tW£©l9l 
SW;:3itijLfci|>§j£g&#4 0 4 a' SJBiStT^*. S6> 
(C, -77©0£ttft£&2>^»WI4 0 4 a fi^giiS 3 
afc£M^3g|5#T*jfe**g3a©fffi©;£|R| (BPS, ¥ffi 

w^HTis®©*^) (oiffloBifsmtestttLfeie 

j£g|5#4 0 4 a"*tLT^8, CI CDiHUaSP^ 4 0 4 
a ' ' iC 14, 3 > £ * h ;l/ C C N T 5 ftT *5 
0, h*-;l/C CNTSr/i'LTH^&fc&S 

§»MH 4 0 4 a fc 4 0 3 b t tt«atft£&ft L 30 
TfcDH«ffifc:#oTVSo $fc, t9-£©H£W<5i 
£&3g»*g4 0 3 bf4i£SiSt3 atllLTiittS 
tlT&O, $M&4 0 3 b©-4$f4, ftOn^^h 

*-;i/ccNT*MT§ii4 o 4 aKftttsnrv* 
z>o t>?-yj<DwmntiL£r c s;%!gmwffi4 04 

bt, j£S$3 a£*gLTgM®ffi4 0 3 bCHAL 
TRtt5tlT*9, ®^«fiii^5^«*8i4 0 4 bl4 

tHLgP4 0 4 b' £j&jgLT^3 0 £©$giULg|54 0 4 
b' (i, ft©iSJtfittJ:&3$MS4 0 3a©4Il£$ 40 
»4 03 a" tSSLT439, CCOBa^^h*- 
;l/DCNTSD*^©I CNT*^*tlTI/>S 0 3> 
**h*-;l/DCNT0:, iiiMlti£&£&tttt4 0 4 
b £gft«&4 0 3 a«r*aWK8N«L|ai«ffik:ffioT 

fi«S4 0 3 a, Q£tttt£ft£$Mff 4 0 4 aM 

(cH^«ffi^^5^»««s4 0 3 b, mmmGLtKz® 

MH4 0 4 b£, VvffttT F Tjfi®T*fS/£tfrO® 
fafr^CiiAft, #KiSJMMiOHiaJ^fcTFT»iac 50 
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[0 0 6 8] S fc, I CNT«B»-pft<jfeSE«fc:»d 

©iw©siMttt©$M&©$f&$4 0 4 b' 

2*h#-;l/DCNT&tfI CNT£IBgLfc©T, ft 

sf^u^-^a >©«£*«««**« m 

[0 0 6 9] WSOt^gUffi*? 

sfii oo©BiRa5rt©»fi5«jtfco^T«m-rSo 0 

6f4, H5©*C-C fcjfioft3Vit*h*-;I/AC 
NT, BCNT&tfSCNT *£trtffiffl||ii* jjVr HT* 
*m^ggffl^S«l 0 0(4, ftj§>l14©0lj 
Aff^^SR^^HMfi^eftST F T7Wifi 1 
0£flf*.Tfc9, TFTTWljSl 0tC{4, &ftffi 1 
1 a, B&ttff 9 aGffilKl 6&tfBfg1t8£9 a £7.^ 
•yf->^«d»-rsfea6©H*x>ryf->yffl©T F T 3 
0*llt6tlTl/^o B3fttS9a(*0!l*.& ITOH 

[0070] cn&sim&ztitcmm&mwmm? 

S«l 0 0©BH*I9 a fc*f|fil»8i (0**B&) £tf 
*WfS4:5{cKBLT, TFTTWHSlOiS^l 

©El6lilK<t»)mS©ElfiiI«!l*«S. ffiAtt, MAtf 
-gX«StfI£t©*V7V >y ^«ft*jE^Lfe*S^6 

«:«s»aT?*»), wa«iffl©ffi)i*ms*f:-r*fc«) 

[0 0 7 1] TFTTWIil OtCfi, 06(C^-T4: 
3t, ^BB^mffi9 afcfcfJS-fSttBfc, ^Bm*1i9 
a ^r7.^ y^^^JSH-rs/fc*©®^^ -y f-y^ffl© 
TFT30*l(t5nW5„ 

[0 0 7 2] ^StC^lffltCgiWrSfc, TFT7WS 
«l Ofc^lWMil ai:©Mfc«, QmWW) 
1 2*We.tlTV^ 0 ^UMl 2(4, TFT7b-fg 
«1 0©^ffitmfi!c^nT*3»), T F T7 U-YSS 1 0 
*>6©^Ktt©»»*fiH»LTi|«l»«*?i: bT©T F 
T 3 OSr^fig-f .5£i6©t©T*;&5o 

[0073] Mtniii z&KvnmmtmmL. 

its NSG (/>K-^h~>U^-h*"7X) , PSG 

(U»uy-h^7X) , bsg (*ny>g^r-h 
^77) , BPSG (#nyijy->u^-f#7X) a 



(9) 

15 

yimfribKZo tft7wsisi otmmi 2© 

3aM^itl4 0 3 a, 403 b, 404 a, 40 
4btSMLT, ^H*WiO«*OJ!WJt:}ftoTR» 
T&S, mytmi l attri:/**h*-/l/SCNT*:fr 
LTg»«E4 0 4 aimmZtlXIS*), @£«u©£ 

Mi4 o 4 a^m^mmz.u^xm.Tmmn'S^m: 

tt«LT^S„ £©J:?£Mil 1 a£EBT3£i: 10 
£ £ D , fiX&tt<D$Mtffr 6 AS* L fcfttf T F T 7 1/ 
-fSfizl 0©jl;ffi^MLTMoTt/-cft£«r3<: 

[0074] v?-y7m<DT F T 3 0 $>9c<Dn 

mmmtmmi^ LDD (LightlyDoped Drain) JR&« 

[0 0 7 5] #Hj58^ST*&, TFT30£TFT30 
©E±T*±«lfr 6 « 5 J; 5 > Lfr&TFT30 3fi®T* 

mmniiL<»®m.mmtf&f$,ztix^&<Dx\ *m#mi 20 

a<Dft*A««l a' RtfLDDffilgl b, 1 C\© 

[0076] ^si3a, y- Ymmzmswrn \ 

2©±{c&, ff|g|f&)H£3 i uwassnrfco* spa 
»13 l \ \z.\$uy$>? htx-;l/ACNTStfny^ 
*h*-;l/BCNT#&4»jastrrW5 0 ny^^h 
*-;l/A C NTttf-^i6 a 1 a©HH8g 

v-x««i d*S»rra ayji^h*- 
;!/ B C N T tt^gftfii 4 0 3 a t^mWM 1 a ©iSigjg 

[0 0 7 7] MSI*ffimi3 1 1©±{C«U Hiit»G[©g 
Mffi4 0 3 ajW&S**lT^So §lfi4 0 3 a« 
±£816*114 0 1 *ttLTB^«ft©S*IS4 0 4 
a3WBJ««tlTV^*o H5£«ft©g«tt4 0 4 aRtf 

mm 4 o 1 ©±k«;, mmmmm3 1 2*^$nr 

fcD, JBNieiiii3 l 2Ettjfe©3>^^hsh-;l/AC 
NT^«int^5. £Mtt*lt3 1 2©±{Cfctx- 
*«6a«SnT^«. x-2ii!6 a tt»$ LOi 
*j8W£KlttjS&JllT*&ST i> Cr, W, Ta, Mo 
&tf P d © 5 -&©'>& < t fc-0*-£tr, 40 

[0 0 7 8] x-*»6 aRtf@ra«S^S3 1 2©±fc 
tt, «»Si7jW&S;£ftTfc»K tt««7 0±KttiB3R 

-rntf, f-M6 a tmmntiL(D®mnu4 03 at 

©lfflfcH£*tt©£»t«4 0 4 atfft&tzrctb, 7* 

-zmat mfm®.<D®mm® 4 0 3 a # -y 7 

7{c05©^x-x' MA-ok^yi**? r-*-/i/C cn 
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HSSffi©s«*8i4 0 4 a trnfenGuDgmmm 

4 0 3 b#&^2nT^51fWKLT^5o T F T 3 

Si atf^tlTfctK S&K:*©±£fcfcfrr--*«6 
a#E@£ftTV3o HSKHSOttY-Y' K. 

>**h*-;W4E«SnT*61\ M&M3at. H 

^«fi©^««® 4 o 3 bRzfmmwvi.cD®mmM4 o 

T^S, £<D&ofc?tH£, iBjtfBtt©8MS4 0 4 
bj£SSi3 a &©n<c^ttft©£Mff 4 0 3 b^# 
fttSfci^ *S$3 a £Bitftffi©8Mg4 0 4 b 

immni vfv y?ic&t) &s.wc&mztiz ct&& 

V\ «»fc, 09£05©iS§Z-Z' iCftt^tztiyZt 
h*— ;!/BCNT, 3y*^h*-^/DCNTRff3y 
* * h*-/!/ 1 C N T^t*Wffi«Ji©±g*#*jS 
•To H9T*tt, 3V^^F*-/1/BCNT^U^ 
#S©&i8S K >iBW 1 e jH^«{4©§«««i 4 

0 3 a**Sg«SnT:l3 9, »m*fi7.©£»«i 4 0 3 a 
linv^^ h*-;l/DCNT^LTB^*{4©^»* 
SI 4 0 4 bfcg$!£nT^3l$?tf^£ttT^3o 

fc, BJftttt©$MS4 0 4 bltziyzt 1 

CNT%ttbTTFT£##r5HJR*ffi9 aKSBH* 
tlTl/^o PiSHBtt©$Mff 4 0 3 a tmfemtiXD® 

mm® 4 o 3 b©Fa. RxfmmmiiL(DmmwM4 o 4 a 
tmmmitL<DmmmM4 o 4 b©p^{c{i, 

«4 0 UW&SSntfc!), *«S«7 0-3*«J«b 

^mcommxit, ^mm® 4 03 a, ^a*ii4 0 4 a 
tttffcSMs 4 0 3 b, ^»«®4 0 4 b^r v^-rnt 

T F TiS«T«£K. *OiS»8S©(Pl»*tSW>KBI^ 
ttemiom^eT F Tl5falC®l6lcmXLX< 

*MtmmtittifivisZo zLxmmwmvm&o 
t f Tft^miuim&ztirc®mm<D®ftKmmMm 
mv>uy*tY*-)h*mwz<Dx\ mmm.®<Dmu^ 

[0 0 7 9] (^4©HSSJBffi) 01 Oi:01 Hi, * 
5giE©£ 4 ©^^ffi©*^)t¥Sgffl^?S«©^ji 

^•tst-sso 01 ott— ocommmms a<om^ 

T F T 3 OAll^tl, H^*«59 a©^H(C-r-^^ 

6 a, fzm3 at>m&.znrc *?m<»n%m$m 
mm*wm-®%*&*LXmLrc¥mwztb% 0 m 

1 ni0io©^D-D' ic^ofcmmm^TTsto 
[0080] *$aomt* 9cic^Lrc^2<ommmm 

xmfcici&j&LxmwmbLrzt><DX'3bz 0 *^4©n 
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[0081] sfc-r, m i otcg-^-r, xmnom^yt 

[oo82]0io icTTst j; o *mmm<Dnwt 
^mmmm^mfc iooh tftt ^mm.±(omm 

mm a' ic&^mmtfTTs-gtix^z) tm^^nxis 

a, ^$^3 a#iStfe>ftTV^o jfeSS!3ai: 
t»o/cSiim«1i9 a<0«c(i. iiiig*<i9a£x 

-Y-y^y 7®m?2>rcib<Dmmz.4 y?y?m<D7 f t 

[0 0 8 3] f-?l6ali, 3^^h*-^8 2^ 
^LTttai<D^»«l a©i«i&tV-7JiigU dfc* 

n.mcmffiznxi3t). mmm&9 ait, ^si3aic 

^OKU>r>«i3 0 2tc*aWfC«N«5tlT^*o * 20 
fc, ¥#ftJll a©35?-ir*/I/««l a' (H 1 
± 0 ©&»©£#) KJ*iarr « J; 5 tCj£$H 3 a tfEB 

-So 

[0 0 8 4] ^M^3 0 0«, *I»3aKWLTI 
**ffi9a©«Pfc»oT«Sife^*lflI, &tfr-#*§ 
6 a £3&§-f SSm^x-^Sie afC»oT«lB-e± 
^|S]fc^mt/'c^Hlg|5 (BPS, ¥ffi(WcJIT, 
6 aESfcoTJEKSnfcfcMD jWRtf6nTVS„ § 

«S3oo«\ tmmzftLxttfamw$nrcmmm3 30 
a icw? Mz&mmmctotfs f wy*i3 02tf 

-^IfeVKSit/S KUY^«S3 0 2©ffiffi±#l£^ 
ffiLfcgfltf (0*»T*tS£*IT^S) fcfcfcfc, 
^«7 O^llLTl^o 

[0 0 8 5] KU^>«fi3 0 2tt, f-^l6a« 
S|-rsi8Bf^6x-^ll6 alc»-3T«iB-e±*lSlE§S 
toLfc^mSP (HPS, ™*fcJiT\ f-?86al:l 

«S»»2*^LTS«*3 0 0 fc^lRlffiSSn, 
»7 0£ffMLT^5, 40 
[0 0 8 6] Jfcfc, 0 1 1 fcS-^T, ««Jfc*SHffl 
H?gffi 1 0 0OBJl5»rt©»fiB»JfifcO^TKlW^ 

{f#y^»«^H^SS*>e.%ST F 1 0 

*fifflX.T*30. TFT7U-fg«l OfCfi, 2gftJl4 2 
0 . HilWI 9 a RtfiB 9a^7f >^tt» 
•TS/ci6cDiB^X-f -y^y^fflcDT F T 3 0*W6>n 

tv>5 0 B*«S9a<o±«ti:tt, ^^ymmmfom 
mmnm 9 a swAtf* 1 t oh (-ry^i* • r-f y 50 
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ftIR 1 6 tt05* &\ 4? U 5 FBI* H ©WffiflSfr % 
[0 0 8 7] C©£?{c$$SnfcitMft^£lfifflilt7 

mm 1 0 o©bjm&9 a tuifonm (0^*«&) 

*fiirrsJ:5fcE«U ^IS©^SS^88i:R1t{c, TF 
T7W1S1 ok»i«ia«fc©Bltctt, (0 

[0 0 8 8] TFT7WI1S1 0{C(i, 01 1 fca** 

9a*xjyf->>?m®tzrcsb(Dmmz'(y*y7m 

©T F T 3 OtfmfbtlXl^c 

[0089] tEZicmmicmmtzt, tfttwi 

till Ofc¥>S#Jll afcOHlcH:, £8Ht (tttittJB) 
1 2*Wt?.nT^5 0 2 fi. TFT7WI 

*1 0©±®tC^JtlT*3 0, TFT7WIS10 

fr$(o*MVs<D9mzimLx¥mtom?t lt©t f 

T 3 0*m&?Zrctb<Dt><DX*&Z> o 

[0090] mmm 1 2t45fe©iatogaifcp«c,-«f» 
fctttf^xxtt, wks/yaym, afts/yayws** 

£&5 0 T F T7WIS1 0£fttlNRi 2©iafc{ij!g 
ft1S©&Jifre>&£Ml4 2 OtfRttTfcS. ilftffii 
4 2 0l±, ¥flffttfc«-r-*«6 a, £5813 aRlflg 
«g3 0 0£gaLT, &Biftl«DJKtt©ttfft<:fto 
TSWTfc«. £©«k5fcaBfc§U2 0*EiI"rscfc 
fc£D> HilHR«©*iiaWj^A»L/feJfc3b<TFT7U 
-<Slfil 0©JftiB7ffiWLTSoTtfe«*jlfflS"r*<l 

[0 0 9 1] liX^yf^ffl©TFT3 0t5t©i 
%tBft£IP)4KiC. LDD (Light lyDoped Drain) 
WLTfcDs £gi!£3a, mj&§M3 afrZ><DMnfc& 
*)*V*JltfBf&2tiZ*m#m 1 a<D*-**A&M 1 

« (y-xfflj ldd ifiio i b stf ffiiss f w ymm 

(FU^yffllLDD®^) 1 c, a©Ki§jg 
dMmcigrijgFWy^i e*Mx.T 

8 4*^rLT*»©iBlR«i9 a<Do%<DM&?Z>—3 

mmztix^Zo 

[0 0 9 2] *^iK6^ST*{i, TFT3 0^TFT30 
©B±T±»e»S9 £ 9 (C, T F T 3 0 jfi^T* 

a' SD'LDD^l b, 1 c ^©ft© 

[0 0 9 3] ££$3 a, y-F^H2. g«^3 0 
ORtfJgilMl 2<D±{C&, ffia«IMS4^jS$nT 
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[0 0 9 4] EHtfelilg4<D±{CW\ x-2S£6a#^ 
MIt'feST i , C r, W, T a, MoStfPdO^ 

[0 0 9 5] r-^»6 aRtfJIMie&§!4 4>±i<:& 
IMMl7jWBjji«tiT*»), «S»M7 0±K:ttiiiilWffi 
9aX(iffi|plMl 6*W?nt^5. c<DJ:5K:#Mi 

woMnA. ftMcB*®PMfo&»s t f Tic^i^xmn> 
<omm. t f Ticytv-tmmtmtii-t%£tt>%:<, 

T F T<DX^<y^y^l$feb»t-£C£k&^©T\ 
[0 0 9 6] («5Oiaii0BII) HI 2kHl 3«*I6 20 

mom 5 onss^ffiom^SBffl^^a^^ig^ 

D , 0 1 2 lZ—D<DmmWM 9 a ©PMC T 
F T 3 OtfRttStU B3ftBS9 
a , jtjSE H 3 a «1? tlfc, *56W©» 5 

ffiBTCS&o Hi 3fiHl 2(D»E-E' Ki&ofcifffi 
B***o 5 ©£flfi«ffi*M£©£ 1 5£ 4 <DMM 

mmtmr^mt, mmmmicts^TTF7 3om±<D 

a «fc 9±«©«iMi 5 0»C#rfc£SIftIi4 
2 1 SSB^Sf4 2 1 fc<fcoTB*fl«0|!PI»® 30 

[0 0 9 7] 5fc1\ 01 2feS^T, 
¥SHffl*?S*l 0 0£«g|5 (BiaK^mD 1*3© 

[0098] hi 2ictf.?&5^ mmzmmmmi- 
mm i o o it, tft7 u-r *K±0iB*asrt v h 

9 a©WOtW:§^ieotf-^l6 a, £Si!3 
a*lltent^5c £»Si3a£¥fTLTgft 40 
^3 0 0*l(t^T^5„ x-*ij§6 afC&ofc&ffl 

11*119 a ©ffigMc«\ BJNtff9 aZZJvry'fm 

m?%fctb<Dmjtkxj v*>?m<DT f t 3 o^tsite. 

[0 0 9 9] f-^l6alt ny^^h*-;l/8 2* 
ftLT¥#Wll a®»afty-XiW«l dKWSWK 
S^nrtSO, BH*ai9a(i, iIfl9a<D£l 
«3 afc»ofciatc»^&nfc3^^^ h*-;l/8 4* 

¥SWWll a©55**iM-«Wl a* (Hi* 50 
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fe±t)0«*»0««) fcftGrr3J:3fcj£2BR3a#E 

[0 10 0] gii3 0 0(i, iii3a^TLTl 
««S9 aO«IWc»t5Tttiiife*3EriSiik:fftf, 
r-^«l6 a ££Mf3Siflrfre>-r-*i&§!6 afciBoT 
mffiT*±^lfil{i:^mLfc§i§|±iai5 (EP13, ¥B«fcHT. 
r-*S^afcfifcoT®RSn;fc{B«) W^nt 

^en 3 a fc wfcsi*a*ttic#tf * k u-r ymm 3 

0 2 fc-r-^MBftVfcigtfS FW^iS3 0 2<D|0cffi 

ff&tfB£tt&9 ae>j££tt3 afc»ofcZHcEW-6ft 

fc3>**h*-;l/8 4£|Jift\fcaKh lT&fc-5®f?tW 
®9 a0IH& j£ffiSi§!3 aRtfr-Z-me aCD&ftlC 

it, mm 4 2 liWTiS (H^i&reHifl^L 

■c^s) o j©tii4 2 1 &&mm<Dmnffit&*9ttb%^ 

1 5 £T F T 3 0l±<Df-^l6a<t01 
[0 10 1] COfrfcfctWtfclBfcflM 2 1 fccfc^Tl 

®s«^rifii^6A*fr5^ tttcB3Htff9 a<om^ 

ST F TtC|fii^oTiSW>*iaiCjtX1-S)t*Sft*WlCjB 
[0 10 2] *|C, HI 3fc»3^T. WMft^Sfiffl 

m?s« 1 0 0 (ommmmmmmmicD^xmmt 
ffl^?s«i 0 oitffim&<DMz.i£mxmfc>pG3i 

ii*^§STFT7WlfilO^Mtfe!). TF 
T7l^S«l Ofctt. )BWR4 2 0, BJ0IS9 a& 
tfBfff*® 9 a £X-T v f- y 7 fflW? %> fc46cD®^X-r 
»yf->yffl®TFT30*fflRtt6ft"TV3o i®^ll®9 

[0103] cKoi^cKnasnfc^SBt^SHffl* 1 ? 

mm 1 0 0C0iS^*®9 a tttftW® (H^*«S) fc*^ 

WiB , r*j;3eEBu TFT7u-rs«i otttfam 
awfcfly&ffitAsn, ffi H s B S5o^^n§o 

[0 10 4] TFT7WI1S1 0{C«, Hi 3fc^f 

©T F T 3 O^SttStlTV^o 
[0 10 5] T F T7Wli 1 O^^frMl at® 

Bfctfu (jfeiiftP) 1 2*W5nn^„ 

<kS/U3>W»»6a*o TFTTU-l'Sfel Ofcif&iJ 
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(c, mft&v&mfr^wmmkA 2 o*wc&3 0 
mw&4 2 oa, w-mmatr-zme a, ^s^3 a 
Rtm»§3 0 0 tiiLtv &mmn®<DMm<omR 

WJoTSttTfe^o -Me )£)■£«£ 4 2 o^kb-t 
ScktiO, HilSi^©g®gl$fre>Aa*Lfcft*>*TF 
T7L-fS1£l 0©JgffiT^LTIioT£fcft£jI$( 

[0 10 6] ffljg;W>y^>^fflC>TFT3 0fc?c<7)SI 
JSSHf i:|5|1ffc, LDD (Light lyDoped Drain) 10 
WLTfcO, ^SilS3 a, m^mm3 a^?>©«Wt<k 
D f - ^ ftS laCft l 

a" , t£S£§I3 at^Wll afc£*feiif S^-FSfe 
*l§i2, x-^^6a, ¥a»#«l a<D{gi§JSV-X^ 
$ (V-XffiilL D D MUD 1 b & tf {gigjS F W yfm 

( f w ym ldd ffii^o i c , *mwm 1 a <DKi§g 
v-xffi® i dMmciSSS f b-r ymw 1 e *«*.t 

^i^ntv^o 20 
[0107] *nssmiT'«, mmnmr-T f t 3 oa 

±©-r-2&l6 a tmgkm 5 0 hCTOfitfitCT F T 3 

H4 2 1 #J1M£ tiT</^©T\ 1 a£>^** 

la' RtfLDDllSlb, 1 c ^(DftVAMZ 

[0 10 8] 7&&M3a. ?-Y®Smz, £*S§3 0 

omsmmi 2<d±kh, mmmmAtm^tnx 

Bfi3&Mm4ia&?yfi?h*-)\s8 2JSitfziy 
r-*-;l>8 4#&4JlM£tiT^£o ny^n* 30 
-;l/8 2^^LT-r-^e6 atf¥?SWi 1 a^Wm. 

8 4 ^^LTBH*1i 9 a 1 a ©if jg 

SFb^yflWcl e tc«^(cgg|$nT^§ 0 
[0 10 9] «^^)l4(D±{C{i, attm 
$2*iT^S 0 f-^i6a(i»$L<tt^H4Al 
Xte: A 1 £&3b%wm Mti&mx&Z Ti, Cr, 
W, Ta, MoJkXS? d<Do*><D'P%:<.il$>—Oik^ 

is. ^ ^ss/u^F^e^-r^o 

[0 110] aSD*gra^M4(D±lC(i, 40 

mmmi icm^ntcmytm4 2 ltf&fozrix&K). ii 
#114 2 1 ±<Dmmm7 <D±icimmmM9 ax&Kfp) 

Hi 6^ff^tlTV^o jlft§i4 2 Hi, #3: L<(i 
^3§B^^MTfe^)A I, Tl,Cr,W,Ta, Mo 
RtfPb©?V>&<£&-0(7)£JIiiM*, ££fcL< 

[0 111] C<D&5lcmft&4 2 HiTFT3 0±£> 
T F T 3 0 ilT&Uji 5 O^TOffiBKlIEfi-f 5o TFT 
3 0 i 0 ±©$HJI{|J{;:iBg-r 3 £ t lc & o . ®.&mi5 
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T\ =&B^ll^e. T F T 3 0^(Rl{C^46^[6]{cA*f 
^*ffl^*/l/£-f5o 

[0 112] *^cD*M^ggffl^?a«^ 

[0 113] *^cD*m^SBffl^?S«^MfflL 
fc«fO^gB©0lJ£0 1 4X0*01 5K7Tstc 

[o 1 1 4] hi 4 (a) immwmomzKtmmm 
T'^^o i o o oim&mm*fo*7fiL, %<do*>\o 
o i \t*wmm%^$mmm=?mm:mmLrcm& 

[o 1 1 5] hi 4 (b) itM#mmm?®%(Dmz* 

f£MEHT&£o l l 0 0&Bfir#tt£^U 110 1 
[0 l l 6] Hi 4 (c) fi>7-:/n, ^vny^cD^ 

mmm®m&um\*^%mmx»ibz> 0 h* i 2 0 
0 izmmmmmmz* u 1 2 0 0 2 fh© 
A^ai*, 1204 «is^saagB*i*. 1 2 0 6 «*fg 

[0117] cne»<D»M^SB{c*fgB^©mm^ 
3-y<7m?x»&z>7F TicttLTmmnmcomm^m 

\?Z>ftZ®$kmm%£ttfXZZ<DT\ TFTfDf- 
+ ^^MB*^ F W ^^fO'd^iiA-r 5 C i: {i^: < , 
TFT{CU-^«gS**^-r?,il^«>^V^T% TFT 

fc, Jg^^^B (-/D>/*x^^) ©^Hl 5fC* 
EBL^jgaPl 7 10, Jyy-Vls-ZlsyXX 7 2 

o, mftxmm? 1 7 3 o^?,«iiBS^fi!c^n§{i)t^ 
sbi 700, mytmmmmi 7 oo^ew^nfcs 

<l)t)tm%. SffilftftlfcKjiJffi HOlti DSM^ii- 

^ 1 4 0 0cDS(l)l6S*fffi 14 0 1 frt>fcttZtirzft<D 
0%. mWt (B) cDfi)t^^gl1-5^^n^«y^5 

7-1412, »n$n/-cWfe^ (b) ^in-rss*f 
s^ B )t^gB3 oob, n&KtfftMznrcm(D% 
m<Do*>m^yt (r) ^^s^-a-r^gf-rs^ 

<?U-(V ^757-1 4 1 3> ^-H^nf=*fe)t (R) ^ 

^tssi^SbI^p^b 1 3 0 0 r, ?4 9 a-r 
'^57-1 4 1 s^^ji-rssoo^fe^ (o *s 
n-r%s«s«A3tsi»ii 1 3 0 0 g, 3 -DOEim 
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BJIftBBBBl 3 0 OB, 1 300R, 1 3 00G&C 
T^Stifc3fc*^*tH''y*5 5-l 4 l 2, 14 
1 3, ffiftV-J^Z-fVy? 1 4 0 0fcT£jSU CCD 
^<SJfc*X^y->l 6 0 0fcfiltrSJaMU>X:fr& 
&3&*fft^&l 5 0 0s^6«llS*nT^S. _htE30 
OEStSBffiftBBBfi 1 3 0 OR, 1 3 0 0G, 13 

ooBtcti, ?tt?tt*BH0B£K4«BBX?&£ 

*BffiLfc»BSB#«ffiSftT^So 
^BBB?fflE*ttJir*-*CfcfcJ:tK TFTKifi^ 
B*OPfp3&»6T F TOf-+*;WKcJtXr*-r*316lc 10 

ck 5 t f t flwt'j - *bb©«£* nwwr s c t # * 

[0 118] 

[BWOflMi] tt±BBfcKWLfcfc*»>» *»WfcJ; 

tiff t f t tmmnm£<DM<DiiLmicmyt&<D&mm* 

<z>Kz®$kmcmm.tzcktfT*%& 0 z<omm, t 20 
FTfcfty-*«Wfl«R£-r*cfc , fcft<, x-r>y^y 

BfcBSBBM&W* t fc#T**. 
[BBB©B#aBifj] 

[0 1 ] *SB©B3Bl^BfflB : H5«®B 1 HfiSJg 
BOTffiBififc^-rH-C&So 

[0 2 ] 0 1 K^ife«ft%^Bffl*7WKoa a - 
a' fciftofcRiBig-esao 

[03] *^OBB3m«ffliR7SBOB2^ttB 

»©¥ffi«ia*jrc"rB"e*s. 30 
[® 4 ] b 3 icjfs l itma&t&&mmm?mfii<D* b - 

B' E»ofcBiBBTa6«o 

[0 5] *£tt®B£%¥BBffl£?S&0B3£^ 
BO¥iii«ii*^-rB1»a6S. 

[0 6 ] 0 5 fc* LfcB*O^SBffl« : ?»«0BC - 
C KJ&ofcBiBBTffeSo 

[0 7 ] 0 5 Lfc«SW^SBfflB : flSSOBX - 
X 1 {ciftofciiS0T^5o 

[0 8 ] 0 5 LfcB&ft^SBfflB^SBOB Y - 

y' MMmmmx*3b% 0 40 



ftffi 2002-90721 
24 

[09] BSfcSLfeBSOt^BBfflBMROBZ- 
Z' K»ofcBffiBT*fc*o 

[010], *56BO*«)tt^Bffl* : f»IRO» 4 £B 
JBBOTBBBfc^-rBT?**. 

[0 1 l ] 0 1 0 fc^Lfc««tt98SBffl«MK©« 
D-D* t»ofeKiBBT?**. 

[012] *8H©Bj^SBffl£ : H&l&©£5?gB 
«BO¥iB«Jl*^"r BT?ft §c 

[01 3] 01 2fc*LfcB^^BfflB?««®B 
E — E' fc»ofe»BB^**o 

[014] *58BO*SOt^BBffl« ; fa«*ffifflbfc 
B5Wfc*BBO-B*^"rB"P*«. 

[015] *BB©B«3fc*»Bffl« ; FIS«*BfflLfe 

B«»wtB©«o«*a«-B'e**. 
[016] ft*©, nmm»mmmw&<mwm 

[01 7] 01 G£mtQ&k<Dmm&mwmm?m& 

©, BP-P* {c»ofc»rffi0T'fe5o 
[^F#©ittW] 



la- 




1 a' 




lb- 


■BBBV-^BH 


1 c •• 




Id" 


•BBBV-XB* 


1 e •• 


•»BBKU-f>8 


3a- 




6a- 


■f*-*B 


9 a- 


•mmmm 


1 0- 


TFTTWSi 


1 1 a 


•••BJfcB 


16- 


•EGBt 


3 0- 


•TFT 


5 0- 


•BAB 


7 0- 


■mmmm 



8 1, 8 2, 8 3, 8 4, ACNT, BCNT, CCN 
T, DCNT, ICONT'-oy^^f*-;!/ 
10 0- • •B»ft¥BBffl* : FS« 

3 0 0*"SBB 

4 2 0, 4 2 1 •••B)tK 



(14) 



^2 00 2-9 0 7 2 1 




(15) 



^2 0 0 2-9 0 7 2 1 



[05] [06] 




30 



ffiffl 2002-90721 




[01 4] 




(17) ^2 0 0 2-9 0 7 2 1 



[01 5] 



1700 



/'Kf " ,0 

' ff U-1720 




.liii ,J,i 14,3 



1300G 



& 13Q0B 




(18) 



13NS2 0 0 2-9 07 2 1 



F £-£>(##) 2H091 FA35Y FB08 FC10 FC26 



FD04 


FD22 


GA13 


LA03 


LA11 


LA12 










2H092 JA26 


JA29 


JA38 


JA42 


JA46 


JB13 


JB23 


JB32 


JB33 


JB38 


JB54 


JB57 


JB63 


JB69 


KA04 


KA07 


KA16 


KA18 


KB14 


HA05 


MA07 


MA14 


MAI 5 


HA16 


MA18 


MA19 


HA20 


MA35 


MA37 


HA41 


NA22 


PA09 








5C094 AA02 


AA16 


AA25 


BA03 


BA43 


CA19 


EA04 


EA07 


EDI 5 





